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SEEDS  AND  PLANTS  IMPORTED  DURING  THE  PERIOD  FROM 

DECEMBER,  1903,  TO  DECEMBER,  1905. 


INTBOBXTCTOBY  STATEMENT. 

This  is  the  eleventh  inventory  of  seeds  and  plants  that  have  been 
gathered  together  by  this  Office,  inainlj^  from  foreign  countries,  and 
represents  two  years  of  work. 

It  is  not  published  to  inform  experimenters  of  plants  that  are  on 
hand  for  distribution,  because  in  the  great  majority  of  cases  the  plants 
and  seeds  listed  have  been  imported  for  special  problems  upon  which 
the  Department  is  at  work  and  they  have  been  already  assigned  to 
their  respective  experimenters  and  are  now,  many  of  them,  growing 
in  some  jjart  of  the  country. 

These  inventories  are  historical  records  of  the  introduction  of  new 
plants,  some  of  which  have  already  started  new  industries  in  this 
country.  In  the  past  historians  have  as  a  rule  disdained  to  consider 
the  advent  of  a  new  crop  as  worthy  of  careful  record,  notwithstanding 
the  fact  that  its  arrival  might  exert  a  remarkable  influence  upon  the 
development  of  the  country.  It  is  believed  that  the  publication  b}' 
the  Government  of  such  a  record  will  avoid  in  the  future  for  these 
new  industries  the  uncertainty  which  now  exists  as  to  the  time  of 
arrival  in  America  of  some  of  our  most  fmportant  plant  cultures, 
which  were  probably  first  introduced  by  the  Department  of  Agri- 
culture. To  the  large  number  of  agricultural  experiment  station 
workers  and  others  who  are  experimenting  with  the  various  introduc- 
tions, these  inventories  will  be  almost  indispensable. 

As  remarked  in  previous  inventories  no  attempt  is  made  to  reform 
the  nomenclature  of  the  plants  imported,  for  in  many  cases  the  iden- 
tification of  imported  seeds  and  plants  is  impossible  until  several  years 
after  their  introduction.  They  must  first  be  grown  and  studied  by 
specialists  in  the  various  plant  groups,  who  are  sure  sooner  or  later  to 
include  them  in  their  monographs,  in  which  places,  and  not  in  such  an 
inventory,  botanists  are  accustomed  to  search  for  the  most  recent 

nomenclature. 
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6  8KEDS    AND   PLANTS    IMPORTED. 

This  inventorj'^  represents  not  merely  the  names  of  and  remarks 
regarding  new  plant  introductions,  but  embodies  often  the  notes  made 
at  the  time  of  collection  by  agricultural  explorers  who  have  been  kept 
at  very  considerable  expense  in  the  field.'  In  the  present  case  it 
includes  in  part  the  collections  made  J>y  Prof.  H.  L.  Bolley,  of  North 
Dakota,  who  was  sent  thru  the  flax -growing  region  of  Europe  in 
search  of  the  best  varieties  of  flax,  especially  to  find  one  that  was 
more  resistant  to  the  flax  rust  than  those  we  already  have.  It  covers 
a  portion  of  the  seeds  and  plants  collected  by  Mr.  Ernst  A.  Bessey 
during  his  travels  thru  a  part  of  the  Caucasus,  the  Crimea,  and  into 
Buasian  Turkestan.  It  includes  a  list  of  valuable  new  seeds  which 
Hon.  Robert  P.  Skinner  very  kindly  secured  in  Abyssinia  for  the 
Department  when  sent  as  commissioner  to  King  Menelik  in  1904:. 
The  valuable  collection  of  100  European  potato  varieties,  made  by 
Prof.  L.  R.  Jones,  of  the  University  of  Vermont,  is  also  included. 
This  inventory  includes  also  the  results  of  Mr.  Thomas  H.  Kearney's 
explorations  in  southern  Tunis,  where  he  was  sent  by  the  Office  of 
Seed  and  Plant  Introduction  Investigations  to  study  the  date  varieties 
of  the  Tunisian  oases.  The  collection  of  date  offshoots  which  Mr. 
Kearney  secured  is  unique  in  that  it  was  made  after  a  careful  exam- 
ination of  the  palms  while  in  full  bearing.  This  is  the  first  time  that 
an  agricultuml  explorer  has  been  given  the  opportunity  to  spend  the 
fruiting  season  in  foreign  date  gardens,  and  Mr.  Kearney's  descrip- 
tions of  the  varieties  collected  in  Tunis  are  from  actual  observation  and 
not  from  hearsay.  Dry  land  olives,  pomegranates,  pistaches,  spineless 
opuntias,  and  drought- resistant  fodder  crops  were  also  given  attention 
by  Mr.  Kearney  while  in  this  interesting  desert  region.  The  collec- 
tions made  by  Mr.  P.  H.  Rolfs  during  his  explorations  of  the  vanilla- 
growing  regions  of  Mexico  are  chronicled  in  this  inventory,  and  the 
vanilla  cuttings  secured  at  that  time  are  contributing  their  share 
toward  the  solution  of  the  problem  of  vanilla  culture  in  Florida. 

^  A.  J.  PlETERS, 

Botanist  in  Charge. 
Office  of  Seed  and  Plant 

Introduction  and  Distribution, 

Washington^  D.  (7.,  Augui<t  i,  1906, 
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AVBNA   SATIVA. 
Triticum  VULGARE. 
HOBDSUM  VULGARE. 
HbLIAMTHUS  ANNT7UB. 


Bye. 

Oat. 

Wheftt. 

Barley. 

Sunflower. 

Smooth  brome-graes. 

Wild  grasses. 

Alfalfa. 

Lentil. 


9897  to  10260. 

From  Russia.     Received  thru  Prof.  H.  L.  BoUey,  November  24,  1903. 

A  miscellaneous  assortment  of  seeds  collected  by  Professor  BoUey  daring  the  season 
of  1903,  as  follows: 

0897  to  10167.     LiNUu  usitatisbimum. 

10168  to  10188.    Sbcalb  cbrbalb. 

10188  to  10193. 

10194  to  10218. 

10219  to  10222. 

10228  to  10225. 

10226.     Brohus  inbrmis. 

10227  to  10281. 

10282  to  10235.    Msdicaoo  sativa. 

10286  and  10287.     Ervum  lens. 

10288  to  10240.    Pisum  sativum. 

10241  and  10242.     Cannabis  sativa. 

10248  and  10244.    Brassica  napus. 

10245  to  10247.     Brassica  sp. 

10248.  CUCUMIS  HBLO. 

10249.  CiTRULLUS  VULGARIS. 

10250.  RiBBB  GR06SULARIA  (?). 

10251.  Gleditbchia  sp. 

10252.  coronilla  varia. 
10258.     Lotus  gorniculatub. 

10254.  Trifolium  sp. 

10255.  Lathyrub  sylvbstrib. 
10256  and  10257.     Vicia  sp. 

10258.  Vicia  sp. 

10259.  Papaver  sp. 

10260.  Prunus  sp. 


Bape. 

Mustard. 

Muskmelon. 

Watermelon. 

Qooseberry. 

Honey  locust. 

Grown  vetch. 

Bird' 8-foot  trefoil. 

Wild  clover. 

Flat  pea. 

Wild  vetch. 

Wild  yellow  vetch. 

Poppy. 

Cherry. 


10261  to  10263. 

From  Khojend,  Russian  Central  Asia.     Presentetl  by  Mr.  E.   Valneff  to  Mr. 
E.  A.  Bessey.    Received  December  18,  1903. 

10261.    Pyrus  malus.  Apple. 

Seed  from  wild  trees  in  the  mountains. 
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8  SEEDS  AND  PLANTS  IMPORTED. 

10261  to  10263— Continued. 

10262.  Prunus  divaricata.  Plum. 
Black  variety.     Seed  from  wild  trees  in  the  mountains. 

10263.  Prunus  divaricata.  Plum. 
Yellow  variety.     Seed  from  wild  trees  in  the  mountains. 

10264.    QuEBOUs  SUBER.  Cork  oak. 

From  Mustapha,  Algeria.     Received  thru  Dr.  L.  Trabut,  December  18,  1903. 

10265  and  10266.    Pistacia  mutica.  Turpentine  tree. 

From  Smyrna,  Turkey  in  Asia.  Receive<l  thru  Mr.  H.  J.  Agadjanian,  r)eceml)er 
15,  1903. 

10265.     Very  dark  brown.  10266.     Very  bright  green. 

10267.  Pistacia  atlanttga.  Bitoom. 

From  Dui)erre,  Algeria.     Received  thru  Mr.  Franck  Joly,  December,  18, 1903. 

10268.  Pistacia  terkbinthus.  Terebinth. 

From  Marseille,  France.  Received  thru  Mr.  Claude  Montel,  nurseryman,  bv 
Mr.  W.  T.  Swingle,  August,  1903. 

10269.  AvENA  SATivA.  Oat. 

From  Mustapha,  Algeria.  Received  thru  Dr.  L.  Trabut,  government  botanist, 
by  Mr.  T.  H.  Kearney,  December  18,  1903. 

10270  to  10274. 

From  Abo,  Finland.  Presented  by  Mr.  Alarik  Rosenberg,  needsman.  Receivt*d 
September  25,  1903. 

Seed  from  crop  of  1903,  grown  on  Hovirinha  farm  in  St.  Kerins  tK)unty,  state  of 
Abo  and  Bjorneborg,  Finland. 

10270.  HoRDEUM  vuLGARE.  Barley. 

10271.  AvENA  SATIVA.  Oat. 

10272.  Triticum  vulgarb.  Wheat. 
10278.  Secale  cere  ale.  Kye. 

10274.  PisuM  SATIVUM.  Pea. 

10275  to  10283. 

From  Stockholm,  Sweden.  Secured  by  Mr.  J.  E.  W.  Tracy,  thru  the  American 
consul  at  Stockholm,  from  the  Governor  of  Luled,  Sweden.  Received  Septem- 
ber 25,  1903. 

10275.  HoRDBUM  VULGARE.  Barley. 

10276.  Hordeum  vulgare.  Barley. 

10277.  Triticum  vulgare.  Wheat. 

10278.  A  VENA  SATIVA.  Oat. 
WhUe. 

10270.      A  VENA  SATIVA.  Oat. 

Black, 

10280.  Sbcale  cereale.  Kye. 

10281.  Cannabis  sativa.  Hemp. 

10282.  Phleum  pratense.  Timothy. 

10283.       ViCIA   CRACCA. 
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10284.    Phaseolus  badiatus.  Mung  bean. 

From  Beaukiss,  Tex.    Beoeived  thru  Mr.  John  B.  f.*eHheen,  DtH'eml)er  11,  1903. 
(irown  in  1903  from  S.  P.  I.  No.  6430. 

10285  to  10288. 

From  P&ris,  France.     Received  thru  Mr.  AV.  T.  Swingle  from  the  Jardin  drs 
Plantea,  December  21,  1903. 

Cuttings  of  four  species  of  pistache,  as  follows: 

10285.       PiSTACIA  CHINENSIS. 

10286.  PiSTACIA  TEREBINTH  us.  Terebinth. 

10287.  PiSTACIA  MUTICA.  Turpentine  tree. 

10288.  PiSTACIA  ATLANTicA.  Bitoom. 

10289  to  10308.     Vms  vinifeka.  Qrape. 

From  Erivan,  Caucasus,  Russia,     liet^ivwl  thru  Mr.  K.  \.  liessev,  I>e4enil>er 
21,  1903. 

10280.     Black  Yezandari.  10200.     Kyechmnmnai. 

10200.  Husniii.  10300.     Shirazu. 

10201.  White  SaM.  10301.      YeUoir  Yrzandarl. 


10202.     Mgkhali.  10302.     (iol-rhezantlae 


10208.      White  Kishmish.  10303.     .Sent  -  raz'  -  dart     (neven- 

10204.  ir/ia///i  (probably  Yellow  ^*'^*^^' 

KhalUi).  10304.      Crza. 

10205.  ShirMra.  10305.  Siahi  (roHe-<'ol()re<l). 

10206.  Kulami.  10306.  KhatchahaH. 

10207.  Ambari,  10307.  Jitw^yM'"  (whit«*^raf>e). 

10208.  (hilyabi.  10308.  lied  Kif^hmiah. 

10309  and  10310. 

From  Tan^ashima,  Japan.     Presented  by  Mr.  R.  ('liestorto  Mr.  R.  B.  Handy. 
Received  December  12,  1903. 

Native  Japanese  seeds  as  follows: 

10800.  **aai8lu.»» 

A  kind  of  gourd.     "Sow  when  other  sciuashes  are  nown,  covering?  the  se<^<l,  lightlj^ 
with  straw.    Train  on  sticks." 

1 08 1 0.     CucuRBiTA  sp.  ' '  Kaboucha. ' ' 

A  kind  of  gourd.    Culture  same  as  No.  10;3O9. 

10311  to  10314. 

From  Honolulu,  Hawaii.     Received  thru  Mr.  J.  G.  Sriiith,  S|)e<ijil  A^ent  in 
Chaige  of  the  Hawaii  Experiment  Station,  Docemlx^r  2<i,  UK)3. 

Specimens  of  native  yams,  as  follows: 

10811.  DlOfiCOREA    DIVARICATA  (?).  '*  Hoi." 

Tubers  4  inches  in  diameter. 

10812.  DiOSCOREA   DIVARICATA  (?).  **Hoi." 

Axillary  tubers. 

10818.      TaCCA  PINNATIFIDA.  «*  Pia." 

Tuber  5  inches  in  diameter. 

10814.      SUILAX   SANDWICENSIS.  «'Ulli." 
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10315.  LiNUM   USITATI8SIMUM. 

From  Russia.     Collected  by  Prof.  H.  L.  ,Bolley  in  the  season  of  1903.     Received 
December  21,  iViOS. 

(Ramm,  No.  2760.)  Sample  of  Dalgonetz  flax,  crop  of  1902,  from  Kharkof  gov- 
ernment. 

10316.  LlNUM   USITATI88IMUM.  Flaz. 

From  Russia.     Collected  by  Prof.  H.  L.  Bollev  in  the  season  of  1903.     Received 
December  21,  1903. 

IHriny  Gorky  flax  (Sakowickz  No.  1).     (See  No.  9989.) 

10317.  LiNUM  usxTATissiMUM.  Flaz. 

From  Russia.    Collected  by  Prof.  H.  L.  Bolley  in  the  season  of  1903.     Received 
December  21,  1903. 

Diriny  Gorky  (Sakowickz  No.  2).  Seed  said  to  l)e  the  same  pedigree  as  "  No.  1," 
S.  P.  I.  No.  10316. 

10318.  Triticum  yuloare.  Wlieat. 

From  Kharkof,  Russia.    Collected  by  Prof.  H.  L.  Bolley  in  the  season  of  1903. 
Received  December  21, 1903. 

10319.  Triticum  vulgare.  Wlieat. 

From'  Kharkof,  Russia.    Collected  by  Prof.  H.  L.  Bolley  in  the  season  of  1903. 
Received  December  21,  1903. 

10320.  Secale  cereale.  Rye. 

From  Russia.    Collected  by  Prof.  H.  L.  Bolley  in  the  season  of  1903.    Received 
December  21,  1903. 

10321.  AvENA  satiya.  Oat. 

From  Russia.    Collected  by  Prof.  H.  L.  Bollev  in  the  season  of  1903.     Received 
December  21,  1903. 

10322.  Pistacia  terebinthus.  Terebinth. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  December  30, 
1903. 

10323.  Pistacia  vera.  Pistache. 

From  Catania,  Sicily.     ReceiN'ed  thni  Mr.  Robert  \V.  Heingartner,  December  30, 
1903. 

10324.  SoLANUM  coMMERSONi.  Aquatlc  potato. 

From  Marseille,  France.     Received  thru  Dr.  E.  Heckel,  January  2,  1904. 

"Tubers  of  the  so-called  'aouatic  potato'  of  Uruguay.  This  species  from  Uru- 
guay is  being  experimented  with  by  Doctor  Heckel,  of  Marseille,  who  is  breeding  it 
with  the  ordinary  potato  and  finds  that  it  gives  succe&««ive  crops  on  the  same  soil 
without  the  necessity  of  replanting.  It  also  gives  abundant  foliage,  which  bethinks 
may  be  used  for  green  forage.  He  further  points  out  that  the  bitter  flavor  of  the  skin 
will  protect  the  potato  agamst  the  depredations  of  subterranean  enemies.  Its  keep- 
ing qualities  during  the  winter  are  good.  Very  little  rot  appears,  and  rats  are  not 
fond  of  it.  The  special  point,  however,  to  be  emphasized  m  connection  with  this 
new  species  is  that  the  diseases  of  the  potato  do  not  attack  it.  One  diflSculty  in  its 
culture  consists  in  the  necessity  of  working  over  carefully  the  soil  to  an  unusual 
depth,  because  the  tubers  are  deeply  buried  in  the  soil.'  It  flowers  abundantly, 
beginning  in  June  and  ending  in  September,  the  flowers  having  a  perfume  similar  to 
that  of  jasmine.    Their  odor  on  a  hot  day  is  i)erceptible  for  several  meters.     Plaat- 
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ing  takes?  place  in  eouthern  France  by  means  of  whole  or  cut  tubers  in  April  and  the 
harv^t  is  in  October.  Doctor  HtH'ker8exi)eriment8  are  reported  u\ion  in  the  follow- 
ing publicationn:  Sur  le  Solanum  commersoni  Dunal,  ou  jwrnnie  de  terre  ar^uatiijue 
de  r,Uruguay,  in  the  Revue  Horticole,  No.  581,  December,  1902,  p.,200;  Contribution 
k  TEtade  Botanique  de  quelques  Solanum  Tub^rif^res,  par  M.  Eilouard  Heckel." 
(Fairchild.) 

10325.  Hedvsarum  coronarium.  Sulla. 

From  Malta.     Received  thru  Dr.  (t.  Borg,  December  27,  19a3. 

**  Dried  roots  of  sulla  covered  with  the  root  tubercles  caut«ed  by  Bacilbis  radiricola. 
The^e  are  im[K)rted  in  order  to  enable  Doctor  Moore  to  make  cultures  of  the  germ 
and  ultimately  t>  enable  rational  experiments  to  l>e  carried  out  with  this  important 
forage  plant,  especially  adapted  to  the  poor  soils,  rich  in  lime,  in  our  Southern 
States.'*     {FairchUiL) 

10326.  Panax  ginseng.  GHnseng. 

From  Korea.     Received  thru  the  North   Pacifii;  Tradmg  Comjiany,  56  Fifth 
avenue,  Chicago,  ill.,  January  7,  1904. 

Seed  guaranteed  by  the  North  Pacific  Trading  Company  to  be  genuine  imported 

10327.  Andropogon  sorghum.  Sorghnxn. 

From    Durban,  Natal.     Received    thru  Messrs.    Lathrop  and   Fairchild   from 
Mr.  Reuben  \V.  Beningfield,  January  14,  1904. 

Native  name  Maffeln.  "  Seed  of  a  variety  of  sorghum  from  the  east  coast  of  Africa. 
This  variety  is  that  upon  which  the  natives  live,  and  according  to  Mr.  Claude  Fuller, 
entoniolc^ist  of  the  Natal  agricuhural  department,  it  has  proved  niore  resistant  to  a 
species  of  aphis  which  attacks  the  sorghum  in  that  region  than  others  which  were 
growing  side  by  side  with  it.  This  may  prove  of  value  in  the  sorghum  regions  of 
this  country. "     ( Fairchild. ) 

10328.  PiSTACiA  ATLANTiCA.  Bitoom. 

I 

From  X)rleansville,  Algeria.     Receive<l  thru  Yahia  ben  Kassem,  January  14, 1904. 
Collected  in  the  Sahara. 

10329.  Phaseolus  radiatus.  Mung  bean. 

From  Cairo,  (Ja.     Receive<i  thru  Mr.  J.  B.  Wight,  January  14,  1904. 
Grown  from  S.  P.  1.  No.  6430. 

10330.      AVENA   SATIVA.  Oat. 

From  .Agricultural  College,  N.  Dak.     Received  November  30,  1903. 

Swedish  Seled.  Grown  bv  the  North  Dakota  Agri(!ultural  Experiment  Station  from 
S.  P.  1.  No.  9422. 

10331  to  10339. 

From  Khojend,  Russian  Central  Asia.     Presented  to  Mr.  E.  A.  Bessev  by  Mr. 
E.  Valneff.     Receive<l  January  21,  1904. 

10331  to  10834.     ViTis  vinifera.  Orape. 

Cuttings  of  the  best  varieties  of  grapes  grown  in  Russian  Central  A.sia,  as 
follows: 

10331.  Tchnnis,  or  Charas.  10333.     Black  Kishmish. 

10332.  White  Kit^hmiah.  10334.     Maizi. 
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10331  to  10339 — Continued. 

10386  to  10837.     Amygdalus  pei^ica.  Peach. 

CiittingH  aH  follows: 

10335.  Riigani  (/ail  (or  (JO w).  10837.     >S'/irt/^(/t,  white- 

10336.  Shaftali-inzhir. 

10338.  AMY(n)ALrH  comml^kih.  Almond. 
Cuttings. 

10339.  Jltglans  uegia.  Persian  walnut. 

Nuts  from  trees  growing  at  a  considerable  altitude,  and  should,  therefore, 
be  rather  late  in  blooming. 

10340  to  10342.     Vitis  vinifkra.  Qrape. 

From  Nikita,  near  Yalta,  Crimea.  Presented  to  Mr.  E.  A.  Bessey  by  Mr. 
Theophil  Kalaida,  head  gardener  of  the  Imperial  Gardens  at  Nikita.  Receiveil 
January  29,  1904. 

Grape  cuttings  as  follows: 

10840.     Shfibash. 

Most  widely  cultivated  of  the  native  sorts  in  Crimea,  nine-tenths  of  the 
exported  Crimean  grapes  being  of  this  sort  (in  1891).  A  greenish  grape,  form- 
ing medium-sized  to  large,  firm  bunches  of  large  roundish  berries.  Table  sort, 
(Marked  Madame  on  label  attached  to  cuttings.) 

10341.  Tchauch. 

Greenish,  large  berries,  often  almost  like  plums.  Bunches  loose.  Rather 
capricious,  being  easily  affected  by  rainy  or  windy  weather.  Not  much 
exported.     Dessert  sort. 

10342.  Asma. 

Blue  black,  large,  elongated  berries  in  large  bunches.  Table  sort.  Not  so 
good  as  the  preceding,  but  prized  for  the  table  becaaseof  the  contrast  between, 
it*!  black  bunches  and  the  greenish  ones  of  the  other  sorts. 


10343  and  10344.  Corylus  avei.lana. 

From  Nikita,  near  Yalta,  Crimea.  Presented  to  Mr.  K.  A.  Bessey  by  Mr. 
Theophil  Kalaida,  head  gardener  of  the  Imperial  Gardens  at  Nikita.  Received 
January  29,  1904. 

10343.  Badem. 

Native  near  Yalta.     Elongated,  large  nuts. 

10344.  Trehizond. 

Native  near  Trebizond,  Asiatic  Turkey.     Nuts  large  and  round;  much  grown 
around  Yalta. 

10345  to  10348.     Pyrus  malus.  Apple. 

From  Nikita,  near  Yalta,  Crimea.  Presenteil  to  Mr.  E.  A.  Bessey  by  Mr.  Theo- 
phil Kalaida,  head  gardener  of  the  Imperial  (hardens  at  Nikita.  Received 
January  29,  1904. 

10346.     i^bla  Sinap. 

Distinguished  for  its  beautiful  appearance. 

10346.     Kandil  Sinap. 

Widely  grown  in  the  Crimea.     Fruit  longer  than  No.  10348.     For  description 
of  both,  see  Revue  Ilorticole,  No.  17,  1890,  p.  398. 

10847.     KoiistantinopeL 

10348.     Sari  Simip. 

The  most  widely  grown  and  best  of  the  Crimean  apples.     Yery  late  keeper. 
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10349  to  10351.    SoRBUs  domestica.  Service  tree. 

From  Nikita,  near  Yalta,  Crimea.  Presented  to  Mr.  E.  A.  Bcwsey  by  Mr. 
Theophil  Kalaida,  head  gardener  of  the  Imperial  Gardens  at  Nikita.  Received 
January  29,  1904. 

10849.     Grossfruchtige. 

A  sort  with  pear-shaped  fruits,  U  to  li  inches  by  1  to  1 J  inches. 

10350.     Gewohrdiche. 

A  sort  with  apple-shaped  fruits,  alx>ut  1  inch  in  diameter.     Both  this  and 
No.  10349  ripen  rather  late. 

10351. 

Seedlings  about  18  inches  high. 

X0352.    Trifolium  johnstoni  (?).  Uganda  clover. 

From  Uganda,  East  Africa.  Received  thru  Mr.  D.  G.  Fairchild  from  Mr.  R.  N. 
Lyne,  Director  of  Agriculture,  Zanzibar,  East  Africa,  January  30,  1904. 

**The  identification  of  this  species  has  not  been  definitely  made,  but  according  to 
a  letter  of  December  29  from  Mr.  Lyne  this  is  the  Uganda  clover,  which  may  be 
of  value  for  breeding  experiments  in  this  country.  The  high  plateau  of  U]^anda, 
upon  which  this  clover  grows,  altho  in  the  Tropics,  has  a  comparatively  mild  cli- 
mate. It  is,  of  course,  quite  frostless.  Mr.  Lyne  reports  nothing  further  regarding 
the  usefulness  of  this  species,  but  remarks  that  Mr.  Ainsworth,  who  secured  the  seed 
for  him,  had  great  difiiculty  in  collecting  it."     {Fairchild.) 

10353.     Phaseolus  vulgaris.  Bean. 

From  Garrettsville,  Ohio.  Receiveil  thru  Mr.  iieorge  J.  Streat<»r,  Februarv  1, 
1904.     Grown  from  vS.  P.  I.  No.  3382. 

Mr.  Streator  reports  that  these  beans  are  far  superior  to  the  ordinary  white  Ik^hii, 
for  the  reason  that  they  do  not  spot  so  badly  in  wet  weather. 

10354  to  1M63.     . 

From  NewtBW'le- Willows,  I^ncashire,  England.  Presented  by  T.  and  J.  (iarton 
for  testinj^  at  the  experiment  stations.     Received  February  1,  1904. 

10354.     A  VENA  SATivA.  Oat. 

Yellow.     (No.  1.) 

10855.     AvENA  SATIVA.  Oat. 

Gray.     (No.  2.) 

10356.  A  VENA  SATIVA.  Oat. 
Black.     (No.  3. ) 

10357.  A  VENA  SATIVA.  Oat. 
Black.     (No.  4.) 

10858.     A  VENA  SATIVA.  Oat. 

White.    (No.  5.) 

10350.      A  VENA  SATIVA.  Oat. 

WhiU.     (No.  6.) 

10360.  HoBDEUM  HEXASTicHVM.  Six-row  barley. 
(No.  7.) 

10361.  HoRDEUM  HE.XASTioHUM.  Six-Fow  barley. 
(No.  8.) 

10362.  HoRDEUM  DisTiCHUM.  Two-row  barley. 
(No.  9.)     ' 

10363.  HoRDEUM  DISTICHUM.  *  Two-row  barley. 
(No.  10.) 
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10364.  Triticum  durum.  Wlieat. 

From  Idalia,  Golo.  Received  thru  Mr.  J.  A.  Riedesel,  February  4,  1904.  Grown 
from  S.  P.  I.  No.  9478. 

Kuhanka  macaroni  wheat. 

10365.  Citrus  limetta.  I«im6. 

From  Seharunpur,  India.  Presented  by  Mr.  W.  Goll^n,  superintendent  of  the 
Government  Botanical  Gardens,  at  the  request  of  Rev.  N.  L.  Kockey.  Received 
February  5,  1904,  thru  Mr.  G.  N.  Collins. 

• 

'^Fruits  at  Seharunpur  and  also  at  Mussoorie  at  an  altitude  of  5,800  feet.     A  good 
lime  and  the  hardiest  of  the  Indian  sorts."     ( Gollan. ) 

10366.  Secale  cereale.  Rye. 

From  San  Giovanni  a  Teduccio  (near  Naples),  Italy.  Rei^eived  thru  Dammann 
&Co.,  February  6,  1904. 

Abruzzes, 

10367.  Secale  cereale.  Rye. 

From  North  Water  Gap,  Pa.  Received  thru  Mr.  M.  Luther  Michael,  February 
8,  1904. 

WinUr  Ivanof,     Grown  in  1903  from  S.  P.  I.  No.  1342. 

10368  to  10370.    Punica  granatum.  Pomegranate. 

From  Chios,  Turkey  in  Asia.  Presented  by  Mr.  N.  J.  Pantelides.  Received 
February  9,  1904. 

10371.      ELiASAGNUfi  ANOU8TEPOLIA.  fTlfllMllei  . 

From  Tiflis,  Caucasus.  Presented  to  Mr.  E.  A.  Bessey  by  Mr.  A.  Rolloff,  director 
of  the  Tiflis  Botanical  Garden.     Received  February  10,  1904. 

Unab-p9chat  ("date  fruit"),  a  sort  with  large  fruits. 

10372.    Elaeagnus  angustifolia.  Oleaster. 

From  Tiflis,  Caucasus.  Presented  to  Mr.  E.  A.  Bessey  by  Mr.  A.  Rolloff,  director 
of  the  Tiflis  Botanical  Garden.     Received  February  10,  1904. 

Matna-p8chat  {** finger  fruit"),  a  large-fruited  sort. 

10373  and  10374.    Trifolium  alexandrinum.  BexBeem. 

From  Cairo,  Egypt.  Received  thru  Mr.  George  P.  Foaden,  secretary  of  the 
Khedivial  Agricultural  Society,  February  10,  1904. 

10873.     Muscowly  or  Misotvi.  10374.     Saida^  or  SaidL 

10375.    Lathyrus  sativus.  Bitter  vetch. 

From  Cairo,  Eg^pt.  Presented  by  Mr.  George  P.  Foaden,  secretary  of  the 
Khedivial  Agricultural  Society.     Received  February  10,  1904. 

Known  in  Egypt  as  Gilban. 

10376  and  10377.    Pistacia  spp. 

•  From  Aintab,  Turkey  in  Asia.    Received  thru  Rev.  A.  Fuller,  February  12,  1904. 

10376.  Pistacia  vera.  Pistache. 
Mixed  varieties  of  the  true  pistache. 

10377.  Pistacia  mutica.  Turpentine  tree. 

"Obtained  from  the  eastern  slope  of  the  Amanus  Mountains  60  miles  west 
of  Aintab,  and  *can  be  relied  on  as  good.'  Trees  there  are  largest  and  best  in 
the  country  and  climate  as  dry  as  could  be  desired,  not  being  subject  to  the 
moisture  which  affects  the  western  slope  of  the  mountains,  because  of  the  near- 
ness to  the  sea.    This  variety  will  take  the  grafts  (buds)  of  P.  vera.^*    {Fuller. ) 
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10378.       LiNUM   USITATI8SIMUM.  FUUC. 

From  Salem,  Orej?.     Received  thru  Mr.  Eugene  Bosse,  January  28,  1904. 
Grown  in  1903  from  S.  P.  I.  No.  9457. 

10379  to  10381.    LiNUM  usitatissimum.  Flax. 

From  Vologda,  Russia.     Procured  by  Prof.  H.  L.  Bolley  from  Mr.  Pierotraschko, 
government  agronomist.     Received  Jaiiuary  25,  1904. 

Froai  the  northern  limit  for  the  maturing  of  flax  seed,  where  the  very  finest  type 
of  Roseian  fiber  is  produced. 

10382  to  10391.    Triticum  spp.  Wlieat. 

From  Cairo,  Eg^pt.     Presented  by  Mr.  George  P.  Foaden,  secretary  of  the 
Khedivial  Agricultural  Society.     Received  Feoruary  19,  1904. 

10392  to  10396.    Capsicum  annuum.  Pepper. 

From  Santa  Clara,  Cal.    Receiveti  thru  C.  C.  Morse  &  Co.,  January,  1904. 
Seed  grown  from  stock  furnished  by  the  Department,  as  follows: 

10892.  *  Paprika  pepper. 

Grown  from  S.  P.  I.  No.  9475. 

10898.  Red  pepper. 

Grown  from  S.  P.  I.  No.  S7'SS. 

10894.  Red  pepper. 

Grown  from  S.  P.  I.  No.  7654. 

10895.  Bed  pepper. 

Grown  from  S.  P.  I.  No.  3977. 

10396.  Sweet  pepper. 

Grown  from  S.  P.  I,  No.  3905. 

10397.  Rafhanus  sativus.  Radish. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January,  1904. 
Erfurt  Crimson  Giant,    Grown  from  S.  P.  I.  No.  9487. 

10398.  Lotus  tetragonolobus.  Winged  pea. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January,  1904. 
Grown  from  8.  P.  I.  No.  7700. 

3.0399.    Raphanus  satitus.  Radish. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &Co.,  January,  1904. 
Everlasting.    Grown  from  8.  P.  I.  No.  4966. 

X0400  and  10401.  Zea  mays.  Sugar  com. 

From  Auburn,  N.  Y.     Received  thru  Mr.  G.  W.  Boynton,  February  25,  1904. 

Malakhof.    Two  selections  of  Malakhof  com  j^rown  from  S.  P.  I.  No.  2799. 

10400.     First  early.  10401.     Better  quality,  but  sec- 

ond early. 

10402.    HoRDEUM  DisncHUM  NUTANS.  T"wo-ro"W  barley. 

From  Kwassitz,  Austria.     Received  thru  Aktien-Zuckerfabrik,  March  2,  WKH. 

Original  Hanna  pedigreed  brewing  barley. 
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10403  to  10404.    GossYPiUM  arboreum  (?).  Tree  cotton. 

From  Guadalajara,  Mexico.  Secured  by  Mr.  Edward  B.  Light,  United  Statee 
consular  agent  for  Seilor  Hilario  Cuevas,  of  San  Luis  Soyatlan,  Jalisco,  Mexico. 
Received  February  10,  1904. 

10408.     (Light's  No.  1.) 

"The  common  variety  which  grows  wild  in  many  parts  of  the  state.  It  is 
claimed  that  the  tree  resists  the  effects  of  the  drought  when  other  trees 
perish.  There  are  no  known  cultivated  cotton  trees,  but  there  are  native 
trees  which  have  produced  a  harvest  of  60  pounds  of  cotton.  Neither  the 
light  frosts  we  have,  nor  the  boll  weevil,  nor  any  other  insects  injuriously 
afiect  the  trees.  This  is  claimed  by  people  who  have  known  the  tree  for  fifty 
years."     {Light.) 

10404.     (Light's  No.  2.) 

"  The  finest  quality  of  cotton,  and  yields  more  prolifically.  It  seems  that  a 
quarter  of  a  century  or  more  ago  the  natives  used  this  cotton  for  making 
cloth,  but  none  has  been  made  of  late  years  and  the  trees  have  never  been 
cultivated  by  the  present  generation  with  that  end  in  view.  This  tree  is 
readily  grown  and  ih  very  hardy.  The  tree  usually  lx»gins  to  bear  when  it  is 
from  4  to  6  years  old."     (Light.) 

10405.  Musa  TEXTiLis.  Manila  hemp. 

From  Manila,  P.  I.  Presented  by  Mr.  H.  T.  E<fwani8,  of  the  Bureau  of  Agri- 
culture, to  Mr.  L.  H.  Dewey.     Received  February  29,  1904. 

Seed  collected  in  Tayanas  Province. 

10406.  ViciA  FABA.  Broad  beazL 

From  London,  England.  Received  thru  James  Veitch  &  Sons  (Limited),  544 
King's  road,  Chelsea,  March  1,  1904. 

Veitch^ s  Improved  Longpocl.  This  variety  should  be  sown  in  pots  or  boxes  in  a  cold 
frame  in  January  and  transplanted  early  in  March,  lifting  with  a  jjood  ball  and 
molding  up  the  plants.  This  is  better  for  early  supplies  than  sowing  in  the  open  in 
autumn.  For  succession  the  seed  should  be  sown  every  three  weeks  from  Febru- 
ary 1  until  June,  on  a  north  border  in  heavy  loam  in  rows  3  feet  apart.  To  get  early 
pods,  topping  should  take,  place  when  a  good  set  of  blooms  is  secured. 

10407.  PiiA8t:oLUis  radiatus.  Mung  beaiL 

From  Whittier,  Cal.     Received  thru  Mr.  C.  W.  Leffingwell,  jr.,  March  5,  1904. 
(Trown  from  S.  P.  I.  No.  6430. 

10408.  (Undetermined. ) 

From  Cochin  China.  Presented  by  Mr.  J.  B.  de  Taillac,  Astoria,  Long  Island 
City,  N.  Y.,  February  25,  1904. 

According  to  Mr.  de  Taillac's  letter  this  plant  exhales  an  essence  which  is  so  dis- 
agreeable to  mosquitoes  that  when  placed  in  windows  the  insects  do  not  enter  the 
room.  This  evidence  of  the  efficaciousness  of  the  plant  Mr.  de  Taillac  asserts  on 
the  information  of  a  friend  in  Cochin  China,  where  the  plant  is  indigenous. 

Mr.  de  Taillac  further  remarks  that  this  is  also  a  fodder  plant  of  some  value,  altho 
it  gives  to  the  milk  a  slightly  disagreeable  taste,  which  can  be  remedied,  however, 
by  the  addition  to  the  ration  of  such  a  fodder  as  beets.  (See  letter  of  February  3, 
1§04.) 

10409.  SwiETENiA  MAHAGONi.  Mahogany. 

From  Santa  Clara,  Cuba.  Presented  by  Julio  S.  Montero  &  Brothers,  March  4, 
1904. 

Caoha.  Seeds  of  mahogany  from  the  plantation  of  the  father  of  Montero  &  Brothers, 
situated  in  the  province  of  Santa  Clara. 

10410.  Aleurites  cordata.  Wood-oil  tree. 

From  Hankow,  China.  Presented  by  Hon.  L.  S.  Wilcox,  consul-general. 
Received  March  8,  1904. 

Seed  of  the  wood-oil  tree  from  the  province  of  Hunan,  China,  fall  crop  of  1903. 
According  to  Consul-General  Wilcox's  letter  of  January  12,  1904,  "this  tree  grows 
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wUd  in  the  mountains  of  Szechnan  and  is  also  cultivated  in  the  lowlands.  The  trees, 
reaching  15  to  20  feet  in  height,  are  grown  from  seed  and  produce  nuts  in  five  or  six 
years.  The  oil  is  prest  from  these  seeds,  and  when  they  are  roasted,  before  being 
prest,  the  oil  is  more  easily  extracted.  It  is  better  and  more  is  obtained  by  the  latter 
process.  There  are  several  varieties  of  oil.  The  yellow  or  straw-colored  one  is  most 
exported.  The  price  in  this  market  at  present  is  $5  gold  a  picul  (33}  pounds).  One 
variety  is  black  and  quite  thick  and  is  used  entirely  oy  the  Chinese.  It  costs  $9  to 
|10  a  picul. 

"  The  name  of  the  oil  differs  in  various  localities,  as  iung-yu  and  j^i-yr.  The  value 
of  this  oil  is  due  to  its  astringent  and  drying  qualities.  It  is  used  m  paints,  fine  var- 
nishes, and  in  the  manufacture  of  fine  soaps.  During  the  past  two  years  orders  from 
the  United  States  have  been  constantly  increasing,  fmm  both  the  Atlantic  and  the 
Pacific  coasti*.  The  export  is  in  its  infancy  but  rapidly  increasing.  The  past  year 
54,475,900  pounds  of  wood  oil  were  exported  from  Hankow.  This  export  is  annually 
increasing,  the  larger  portion  going  to  Europe.  Seeds  can  be  obtained  al)Out  the  first 
of  the  year  from  orders  filled  in  Hunan  and  Szechuan.  Some  have  already  been 
sent  to'the  San  Joaquin  Valley,  in  California,  to  a  private  individual,  where  they  are 
growing  finely,  and  have  led  to  a  request  for  about  5,000  more  seeds  from  the  same 
party."    See  also  No.  13104. 


10411  to  10419.      YlCIA   FABA. 


Broad  bean. 


From  London,  England.     Received  thru  William  Bull  A  Sons,  Chelsea,  S.  W., 
March  3,  1904. 


1041 1.  BuU'k  Mammoth. 

10412.  BecJf «  Dwarf  Green  Gem. 

10413.  Early  Longpod. 

10414.  ( rreen  Longpod  Nonjjareil. 
10514.  Monarch  Longpod. 


10416.  Seville  Ixmgpod. 

10417.  Windsor  Improved. 

10418.  Windsor  Green  Ilarling- 

ton. 

10410.     JohnHon^M     Wonderful 
longpod. 


'* Broad  beans  are  gross  feeders  and  require  a  good  rich  soil  and  a  liberal 
supplv  of  manure  for  successful  growth.  For  successional  and  main  (to])h  sow 
in  February,  March,  and  April.  The  later  kinds  should  be  planted  in  drills 
3  inches  deep,  4  to  6  inches  apart  in  the  rows,  the  rows  to  W  2  feet  ajiart. 
A  deep,  strong,  tenacious  soil,  liberally  manured,  is  most  suitable,  (iather 
for  the  table  when  the  beans  are  no  larger  than  full-grown  peas,  as  thev  become 
almost  uneatable  if  left  to  mature,  the  tegument  then  being  objectionably  tough 
and  leatherv  and  the  flavor  strong.  Pick  evenly,  not  young  and  ol<i  together. 
In  Englan<f  broad  beans  are  subject  to  black  ny,  which,  if  allowed  to  make 
headway,  will  ruin  the  crop. 

**  In  England  the  broad  bean  Js  one  of  the  best^paying  vegetables,  an<i  altho 
it  has  been  successfully  grown  in  America  its  ^ood  qualities  nave  not  yet  come 
to  be  appreciated  here.     It  is  worthy  of  serious  consideration."     {Fairchiid.) 


X0420  to  10435.    ViruA  faba. 

From  London,  England.     Received  thru 

10420. 

Cdrter's  New  Market  Gar- 
den Windsor. 

10421. 

Carter's  Improved  Wind- 

10422. 
10428. 
10424. 

Carter's     SeviUe      Giant 
Longpod, 

Carter^ s  Mammoth  Long- 
pod, 

Early  Mazagan. 

10425. 

Early  Longpod. 

10426. 

Royal  Dwarf  Fan. 

Plant  from  November  to  January  for 
main  crop. 

7217— No 

.  97—07 2 

Broad  bean. 

James  Carter  &  Co.,  March  3,  1904. 

10427. 

Atfuaduhe. 

10428. 

Minster  Giant  Longpod, 

10429. 

Carter* 8  Ilarlington  Green 

Windsor. 

10480. 

Green  Windsor. 

10431. 

Beck*  8  Dwarf  Green  Gem. 

10482. 

Green  Longpod. 

10438. 

Carter*  H  Masterjnece  (ireen 

• 

Longpod. 

10434. 

Carter*  s  Leviatha n . 

10435. 

Carter* X  Green  Ijevinthan. 

earliest,  and  from  Februarv  to  Mav  for 
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10436  and  10437.  Vicia  fab  a.  Broad  bean. 

From  Boston,  England.     Received  thru  W.  W.  Johnson  &  Son  (Limited),  March 
3,  1904. 

10436.     Johnsoiis  Monster  Windsor. 

10487.  Johnson^ H  Mammoth  Green  Longpod, 

In  England  tliese  beans  are  frequently  sown  in  November,  being  perfectly 
hardy  there.  It  is  customary  to  plant  in  double  rows,  viz,  9  inches  apart; 
that  is  to  say,  the  two  rows  m  a  triangular  manner.  If  when  full  grown  in 
July  they  are  attacked  by  black  fly,  cut  off  the  tops  of  the  plants. 

10438  to  10448.    Yigia  faba.  Broad  bean. 

From  Reading,  England.     Received  from  Sutton  &  Sons,  March  3,  1904. 

10488.  SkUton' 8  Improved  Wind-  10440.     Beck' s  Dimrf. Green  Gem, 

^^^'  10441.     Gree7i  iMugpod. 

10439.     Sutton^HGreeiiWinds^^r,  ^^^^^      SuUon's  Giant  Wind^. 

Culture  for  104S8  to  10443. — Sow  in  February,  March,  April,  and  May. 
Double  rows  are  usual,  allowing  9  inches  between  the  two  lines  forming  the 
row,  and  from  2  to  3  feet  between  the  rows.  The  best  soil  for  beans  is  a  deep, 
strong  loam,  with  plenty  of  manure. 

10448.     Sution^ii  Green  (Hant.  10446.     Improved  Minster   Ijong- 

10444.  SxMm'H  RtMbition  Long-  P^^' 

pod.  10447.     Jiayal  Dwarf  Clunter. 

10445.  Sutton's  Mammoth  Long-  10448.     IaxHij  Mazagan. 

pod. 

Culture  for  10443  to  1044S. — A  sowing  may  be  made  in  November  on  liglit, 
dry  soil,  but  not  until  January,  February,  or  March  on  other  soils.  Double 
rows  are  usual,  allowing  9  inches  between  the  two  lines  for  all  except  Nos. 
10447  and  10448,  for  which  allow  only  6  inches.  The  double  rows  in  all  cases 
are  from  2  to  3  feet  apart.  The  best  soil  for  l^eans  when  sown  in  the  spring  is 
a  deep  loam,  which  should  be  well  manured. 

10449.  Ilex  crenata.  Holly. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama  Nursery  Companv, 
January  23,  1904. 

"  "Seed  of  a  hardy  evergreen,  highly  esteemed  as  a  good  he<lge  plant  for  cold 
climates."     i^H.  Suzuhi.) 

10450.  VoANDZEiA  suBTERRANEA.     Woandzu,  or  African  goober. 

From  Camden,  Ala.     Presented  by  Dr.  L.  E.  Starr.     Receive<l  February  17, 1904. 
Grown  from  S.  P.  I.  No.  8915,  originally  from  (merman  East  Africa. 

10451  to  10453.     Nicx)TiANA  tabacum.  Tobacco. 

From  Cuba.     Received  thru  Mr.  A.  D.  Shainel,  of  this  Department,  March  10, 
1904. 

10461. 

From  plantation  of  Sefior  (lovino  Menendoz,  near  8an  Juan  y  Martinez,  in  the 
Vuelta  Abajo  district.     (Shamel's  No.  1. ) 

10452.  atban. 

From  plantation  of  Sefior  Galixto  I/)i)ez,  near  San  Luis.     (Shamel's  No.  2.) 

10453.  Cuban. 

From  plantation  of  Sefior  Justinio  Sanchez,  in  Vuelta  Abajo  district,  near  Pinar 
del  Rio.     (Shamel's  No.  3.) 
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10454.  Tkiticum  durum.  Macaroni  "wheat. 

From  Blackfoot,  Idaho.     Received  thru  Prof.  H.  T.  French,  director  of  the 
Idaho  Agricultural  £xperiraent  Station,  March  9,  1904. 

Kubankn  macaroni  wheat  grown  from  S.  P.  I.  No.  9478. 

10455.  AvENA  SATiVA.  Oat. 

From  Blackfoot,  Idaho.     Received  thru  Prof.  H.  T.  French,  dirwrtor  »)f  the 
Idaho  Agricultural  Experiment  Station,  March  9,  1904. 

Swtdith  Seleri  oat  grown  from  S.  P.  I.  No.  9422. 


Phleum  pratense.  Timothy. 

From  Copenhagen,  Denmark.     Presented  by  the  Botanic  (lardeuH  of  Copen- 
liagen,  thni  Prof.  Dr.  Warming.     Received  March  8,  1904. 

For  breeding  purpo.««e«. 

10457.     Amygdalus  persica.  Peach. 

From  Baa»orah,  Arabia.     Presente<l  by  Haji  Alnlulla  el  Nejeni,  of  BaiW)rah. 
Rec-eived  March  8,  1904. 

Seeds  of  various  varieties  of  i^eaches  which  are  grown  in  the  region  of  Abdul 
Khaseteb,  the  great  date-growing  center  of  Arabia.  These  peaches  art*  Huhjet^tecl  to 
the  extreme  hot  weather  of  this  portion  of  Arabia  and  are  likely  to  l>e  oi  interest 
for  breeding  purposes  in  California  and  Arizona. 

10458  to  10461.    Phleum  fkatense.  Timothy. 

From  Austria-Hungary.     Presented  by  Prof.  Emanuel  Gross,  of  the  Agricultural 
Academy,  Tetschen-Liebwerd.     Received  March  9,  1904. 

10462.  CocHLEARiA  ARMORACiA.  Horso-radish. 

From  (irand  Island,  Nebr.     Received  tliru  Mr.  K.  Corbin,  March  14,  1904. 
McUin.     Grown  from  S.  P.  I.  No.  5761. 

10463.  Caix>piiyllum  inophyllum. 

From  Honolulu,   Hawaii.     Received  thru  Mr.  J.  (r.  Smith,  in  charge  of  the 
Agricultural  Experiment  Station,  March  12,  1904. 

Seed  of  this  tropical  tree,  related  to  the  mangosteen,  for  Mr.  Oliver's  ex{)eriments 
in  grafting. 

10464.  PsiDiUM  sp.  G-uayabillo. 

From  Igiiala,  Guerrero,  Mexico.     Presented  by  Mr.  Federico  ChiHoIni,  Arcelia. 
Received  January  11,  1904. 

10465  to  10472. 

From  Arcelia,    Guerrero,    Mexico.      Presented    by    Mr.    Federico    Chisohn. 
Received  March  12,  1904. 

Native  Mexican  bulbs  and  seeds,  for  the  most  part  unidentiiie<l. 

10473.     SoLANUM  jAMESii.  Potato. 

From  Moab,  Utah.      Receive<l  thru  Mr.  K.  Corbin,  of  iirand  Inland,  Nebr., 
March  14,  1904. 

Wild  or  Care  Ihvf Iters'  potatoes.  "I  obtaine<l  these  potatoes  last  ()(!tol>er,  when 
on  a  visit  to  southeastern  Utah,  at  Moab,  a  town  about  40  miles  south  of  the  Denver 
and  Rio  (jrande  Railway,  leaving  the  railway  at  Thompson  Springs.  It  is  a  small 
town  near  the  mouth  of  the  Grand  River  where  it  joins  the  (treen  River.  Some, 
found  where  the  ground  was  soft,  were  larger  than  othets.     It  will  be  seen  that  there 
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are  two  kinds.  They  have  run  all  over  the  ground  where  it  is  not  cultivated.  They 
live  in  the  ground  frozen  hard  all  winter.  They  have  a  top  and  leaf  resembling 
tomato.  * '     ( Corbin. ) 


10474.    Triticum  monoooccum. 

From  PMurt,  Gennany.     Received  thru  Haage  &  S<*hmidt,  March  14,  1904. 

10475  to  10521. 

From  Sydney,  New  South  Wales,  Australia.     Presented  by  Mr.  J.  H.  Maiden, 
superintendent  of  the  Sydney  Botanical  Gardens.     Received  March  1,  1904. 

A  collection  of  small  packets  of  seed  of  native  plants,  as  follows: 

10475.  Acacia  ankura. 

**Mulga"  or  **  Yarren.**  A  tall  shrubby  plant  or  small  tree,  never  attain- 
ing a  much  greater  height  than  20  feet.  Am>rds  an  unfailing  supply  of  gtjod 
forage  during  long  and  severe  droughts.  Drought-enduring  qualities  are 
remarkable.  -  Wood  is  excessively  hard  and  valuable  for  timber.  Considered 
worthy  of  cultivation.  Western  Australia  thru  mainland  colonies  to  Queens*- 
land.  Peculiar  to  the  arid  western  plains  Tx^yond  the  Darling  River.  ( Ref- 
erence: Forage  Plants  of  Australia^  p.  33.) 

10476.  Acacia  Montana. 

A  tall  shrub,  widely  distributeil  in  mountain  and  forest  regions,  rocky  hills, 
etc.,  in  the  southwestern  part  of  New  South  Wales. 

10477.  Acacia  neriifolia. 

A  tall  shrub.  New  South  Wales,  dividing  ran^  to  table-lands  from  Clyde 
River  to  Queensland;  open  forests  on  Balonne  River. 

10478.  Alchornea  ilicifolia. 

A  tall  shrub.     New  South  Wales,  brush  forests;  ()ueeii  land. 

10479.  Alpinia  cabrilea. 

An  erect  {perennial  herb,  3  to  5  feet,  with  a  terminal  inflorescence.  New 
South  Wales;  coast  district  in  brush  forests  from  Hunter  River  to  Queensland. 

10480.  Barringtonia  alba. 

Molucca  Islands.  **The  majestic  habit  of  the  tree,  the  splendor  of  the 
foliage,  the  magniticence  of  the  flowers,  and.  Anally,  the  singular  form  of  the 
fruit,  will  attract  the  attention  of  the  most  indifferent."  (Extract  from  Fiore 
deif  SerreHf  vol.  7,  genus  description. ) 

10481.  Blandfordia  flammea. 

Tender,  bulbous  plant  with  lan?e,  showy,  red  flowers  in  short  racemes. 
Eastern  Australia,  in  peat  bogs  and  on  shady  mountain  sides. 

10482.  Blennodia  lasiocarpa. 

**  Hairy  ixxlded  cress."  Annual,  1  to  IJ  feet  high,  covered  with  pubes- 
cence; pod  hairy.  Peculiar  to  the  Darling  River,  sandy  plains  near  the  Murray 
River,  and  generally  over  the  arid  plaius  of  Australia.  Makes  its  growth  dur- 
ing the  hottest  part  of  the  year;  valuable  for  forage.  (Reference:  Forage 
Plants  of  AustraUaf  p.  4.) 

10488.     Brunonia  australis. 

Herbaceous  plant  with  capitate  blue  flowers.  New  South  Wales;  in  dry 
pastures,  chiefly  in  the  west;  also  in  other  colonies. 

10484.       ('ASSINIA   THEODOKEI. 

A  heath-like  shrub;  branches  and  under  sitle  of  leaves  w(K)lly  white.  New 
South  Wales,  head  of  (iwydir  River. 

10485.     Capparis  mitchelui. 

"Native  orange."  A  small  tree.  Fruit  from  1  to  2  inches  in  diameter; 
eaten  by  natives.  Wood  hard,  whitish,  close  grainiKl,  suitable  for  carving, 
engraving,  and  similar  purposes.  All  colonics  except  Tasmania  and  Western 
Australia. 
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X0475  to  10521— Continued. 

10486.  Ca8TAN08PORA   alphandi. 

Large  tree  with  pinnate  leaves;  flowers  racemoHe- paniculate. 

10487.  Celtis  paniculata. 

Tree  25  to  35  feet  high;  wood  soft,  white,  pliable;  iiHe<l  for  hoops  for  casks. 
New  South  Wales,  Queensland,  and  northern  Australia;  not  endemic  in 
Australia. 

10488.  Chloris  truncata. 

"Windmill  grass,"  or  "star  grass.*'  An  erect  grass,  perennial  and  showy. 
Valuable  as  a  forage  plant;  an  e.\cellent  r^ummer  and  autumn  grass.  In  all 
Australian  colonies  except  Tasmania  and  Western  Australia. 

10489.       COMBRETUM    LOEFLINOIT. 

Climbing  or  diffuse  shrub.     Tropical  South  America. 

10490.     Craspedia  richea. 

A  rather  largs  perennial.  New  South  Wales,  thruout  the  colony  in  grass 
land;  also  in  \  ictoria,  Tasmania,  South  Australia,  and  Western  Australia. 

10491.  DiANBLLA   TASMANICA. 

Perennial  fibrous-rooted  plant  with  grasslike  leaves  2  to  4  feet  long;  large, 
loose  panicles  of  blue  flowers  on  delicate  j)endent  pedicels.  Succeeds  best  in 
open  bonier  of  a  cool  greenhouse.  Tasmania  and  Australia^  common  in  rich, 
moist  soil. 

10492.  DiLLWYNIA  cinerascens. 

Pretty  yellow-flowered  juniper-leaved  shnib.  New  South  Wales;  also  coast 
district  and  dividing  range  from  Hunter  River  to  Victoria;  Tasmania.  Com- 
mon in  grasf^y  places. 

10493.  Dodonaea  triquetra. 

"  Hop  bush."     A  shrub.     Victoria,  New  South  Wales,  (Queensland. 

10494.  Dysoxylon  mtelleri. 

"Pencil  cedar"  or  "turnip  wood."  Tree  with  compound  leaves;  timber 
of  a  rich,  red  color;  used  for  cabinet  making  and  window  work.  Northern 
New  South  Wales  and  Queensland. 

10495.       ElAEODENDRON   CrRTIPENDULrM. 

Probablv  a  tree  or  shrub.     Norfolk  Island. 

10496.  Eremophila  brownii. 

Very  variable  shrub,  often  tall.  Vitrtoria,  Murray  desert;  New  South  Wales, 
western  plain><;  South  Australia. 

10497.  Eremophila  l.\tikolia. 

Small  spreading  shrub.  New  South  Wales,  southern  interior;  Western 
and  South  Australia. 

10498.  P]r£.\iophila  maculata. 

Tall  shrub  with  rigid  branches.  Western  and  South  Australia;  western 
plains  of  New  South  Wales  and  Queensland;  Victoria. 

10499.  Eremophila  mitchelli. 

Shrub  or  small  tree,  on  elevated  stony  lands.  New  South  Wales,  western 
plains  in  the  south.' 

10500.  Eremophila  oppositifolia. 

"Emu  bush."  Ornamental  shrub  or  small  tree,  sometimes  attaining  a 
height  of  20  feet;  more  or  less  hoary;  leaves  1  to  2  inches  in  length;  flowers 
about  I  inch  long.  Grows  in  the  most  arid  parts  of  the  continent  and  is  avail- 
able for  forage.  "  Will  grow  when  not  a  blade  of  grass  is  seen  for  weeks 
together."  Worthy  of  cultivation.  Plains  between  Lachlan  and  Darling 
rivers  in  New  Soutti  Wales;  near  Murray  River  in  Victoria,  and  in  the  interior 
of  South  Australia. 
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10475  to  10621— Continued. 

10501.  Erbmophila  bowmant. 

Erect  shrub.     Western  plains  from  Byrock  to  Queensland. 

10502.  Kriohtemon  difformir. 

Small  bushy  shrub.     Interior  of  New  South  Wales. 

10508.       EUCALYPTITS   BEHRIANA. 

A  small  shrub  or  small  tree.  Near  sources  of  Werribee  River,  on  stony  hill? ; 
in  hill  forest  region  of  Wirrabara,  near  Crystal  Brook  and  Mount.  Remark- 
able on  deep,  nearly  clay  soil. 

10504.  Eucalyptus  di versicolor. 

"Karri,"  **  Blue  gum."  Colossal  tree,  exceptionally  reaching  a  height  oi 
400  feet.  Furnishes  good  timber  for  building.  Southwestern  Australia,  in 
fertile,  rather  humid,  valleys;  on  small  elevations  in  swamps  near  rivern 
beyond  the  reach  of  water. 

10505.  Eucalyptus  coccnFERA. 

Small  tree  with  leaves  under  3  inches  long.  Tasmania,  3,000  to  4,000  feet 
elevation.     Possibly  a  subalpine  form  of  E,  amygdalina. 

10506.  Eucalyptus  incrassata. 

Shrubby  or  arborescent,  exceptionally  rising  to  30  feet.  From  the  Murray 
and  Darling  rivers  thru  desert  tracts  to  the  Great  Bight.  Chiefly  on  sand 
ridges,  but  also  on  Tertiary  limestone,  extending  in  some  places  to  the  brink  of 
the  ocean. 

10507.  Eucalyptus  tkreticornis. 

**  Flooded  gum  tree."  Tall  tree  when  well  developed,  but  seldom  exceeding 
100  feet.  Timl)er  is  excellent.  Never  very  far  removed  from  littoral  regions; 
occupying  generally  humid  flats  or  growing  around  swamps  and  lakes  or  along 
water  courses,  never  on  saline  ground  or  salt-water  streams. 

10508.  EucALYPrus  virgata. 

A  tall,  straight-growing  white  pnn.  Valleys  of  the  higher  parts  of  the 
Blue  Mountains  or  at  the  foot  of  cliffs  in  fairly  good  soil. 

10509.  HovEA  heterophylla. 

A  blue-flowered,  evergreen  shrub,  prostrate  or  decuml)ent.  New  South 
Wak>s,  coast  district  to  table-land  in  <iry,  stony  loc^alities. 

10510.  Melaleuca  pubtulata. 

Small  or  tall  shrub.  New  South  Wales,  southern  interior;  Victoria,  Tas- 
mania, South  Australia. 

10511.  Myoporum  deserti. 

"Sweet-fruited  myoporum."  Erect  shrub,  3  to  4  feet  high,  with  linear 
leaves  1  to  2  inches  long.  Said  by  some  to  he  poisonous  when  in  fruit;  others 
state  that  it  is  a  capital  forage  plant.  Found  principally  in  the  interior  of  all 
the  colonies  of  Australia.     (See  Forage  Pianis  of  Australia j  p.  40.) 

10512.       OlEARIA   PIMELOIDES. 

Bushy  shrub.     Victoria  and  western  plains  of  New  South  Walep. 

10518.       PODOLEPIS   ACUMINATA. 

Erect  perennial  shrub.  New  South  Wales;  Victoria,  Hardinger  range  at 
elevations  of  5,000  feet;  Tasmania,  abundant  in  many  parts  of  the  colony, 
ascending  to  4,000  feet. 

10514.  Prostanthera  striatifolia. 

Rather  small,  rigid  shrub.  New  South  Wales,  barren  hills  of  the  interior 
from  I^chlen  River  to  Queensland. 

10515.  Grevillea  linearis. 

A  tall,  delicate  shrub,  wnth  spreading  branches  and  linear  leaves.  New  South 
Wales,  coast  district  and  dividing  range  from  Clyde  River  to  Port  Jojckaon* 
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10475  to  10621— Continued. 

10516.     Spobobolus  lindleyi. 

A  slender-growing  perennial  grass.  Grows  on  rich  soil  and  is  much  relished 
by  all  kinds  of  stock.     All  Australian  colonies  except  Tasmania. 

10517.  SCLEROLABNA    BICOKNIS. 

"Cotton  bush.*'  Small,  stout  shrub,  densely  white,  tonientose.  New  South 
Wales,  western  plains. 

10518.  TrICHINJUM   ALOPECrROIDElM. 

Rather  slender,  p)erennial  herb.  New  South  Wales,  west€».m  plains;  also  in 
other  Australian  colonies. 

10519.  Trichinium  obovatum. 

"Silver  bush."  An  erect  undershrub  IJ  to  4  feet.  Flower  spikes  globular. 
Has  remarkahle  drought-enduring  qualities;  wilt  grow  in  the  <lriest  of  soils 
when  once  fairly  established.  Valuable  as  a  forage  plant.  Arid  interior  of 
all  Australian  colonies. 

10520.  Trichinium  exalt  atom. 

Tender  perennial,  2  to  3  feet.  Western  plains  of  New  Soutli  Wales;  other 
Australian  colonies. 

10521.  Trichinium  nobilb. 

"Yellow-hairy  spikes."  Stout  perennial  herb.  Not  easily  affected  hv 
drought;  affords  a  rich,  succulent  herbage  even  in  very  dry  weather,  of  which 
stock  are  very  fond.  Interior  of  New  &uth  Wales  and  South  Australia  and 
Victoria.     (Reference:  Forage  Plants  of  Australiaj  p.  85.) 

10522.  (tarcinia  morklla.  Gamboge. 

From  Kingston,  Jamaica.     Presented  by  Dr.  William  Fawcett,  dirt»ctor  of  the 
Botanical  Cxarden.     Received  March  17,  1904. 

*' A  moderate-sized  tree  which  produces  the  true  gamboge  of  commerce,  used  in 
Europe  and  America  as  a  pigment.  In  the  Orient  this  pigment  is  used  for  dyeing 
silks  and  other  fabrics.  The  oil  in  the  seeds  is  used  in  Mysore  as  a  substitute  for 
lamp  oil.  These  seeds  are  imported  for  use  as  a  stock  for  the  mangosteen,  upon 
which  the  latter  was  grown  successfullv  many  years  ago  by  Mr.  Harris,  sujierintend- 
ent  of  CastleUm  Garden,  Jamaica,  and  also  later  by  Mr.  Hart,  of  Trinidad.  Fruit 
the  size  of  a  cherry,  8ul)globo8e,  slightly  four-lobed,  four-celled,  and  four-seeded. 
In  Singapore  this  species  grows  without  any  particular  attention,  it  is  said,  and 
attains  a  ncight  of  35  to  50  feet.  It  is  probable  that  this  species  has  a  much  more 
vigorous  n)ot  system  than  the  mangosteen,  and  is  therefore  a  promising  jK)ssibility 
as  a  8to(!k  for  tne  mang(.)steen."     ( FairchUd. ) 

10523.  Phaseolus  ANGULARis.  Bean. 

From  Kingston,  R.  I.     Presented  by  Mr.  G.  E.  Adams,  of  the  Rhode  Island 
Agricultural  Pixi>eriment  Station.     Received  March  12,  1904. 

A  bean  secured  by  Professor  Brooks,  of  the  Massachusetts  Agrii-ulturai  Kx|)eriincnt 
Station,  in  Japan,  under  the  name  of  **  White- Podded  Adzuki  s(»y  bean." 

10524.      MiSCANTHUS  CONDEN8ATU8  (?). 

From  Yokohama,  Japan.     Presented  by  Mr.  H.  Suzuki,  of  the  Yokohama  Nur- 
sery CJompany.     Received  March  9,  i904. 

**Thifl  root  having  been  brought  from  the  southeastern  part  of  Japan,  where  there 
is  no  enow  in  winter,  it  is  doubtful  whether  it  will  stand  your  climate.  It  will 
therefore  be  well  to  try  it  in  such  Southern  States  as  Florida  or  California.  1  am 
Bare  it  will  succeed  well.  In  the  native  region  where  these  plants  are  growing  its 
leaves  remain  green  all  thru  the  year  and  cattle  are  fed  upon  it.  It  should  be  cut 
while  yoong,  l^fore  its  full  growth,  as  the  stem  gets  too  hard  if  left  too  long.  Young 
stems  can  l^  cut  gradually  from  time  to  time  thruout  nearly  the  whole  year,  but  a 
few  stems  on  each  clamp  should  always  be  left  without  cutting,  as  it  sometimes  dies 
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out  if  cat  off  too  severely.  I  endeavored  to  get  some  seed  of  this  plant,  but  the 
8tems  being  constantly  cut  bv  the  villagers  make  it  ver^  difficult  to  secure  them.  It 
seldom  flowers.    The  foots,  however,  can  be  secured  m  any  quantity."     {SuzutL) 

10525.  Pyrus  malus.  Apple. 

From  Amassia,  Turkey.     Presented  by  Mr.  H.  Caramanian.     Received  March  16, 
1904. 

Mitket,  A  variety  of  apple  from  this  noted  fruit  region  of  Turkey.  In  letter  of 
April  25,  Mr.  Caramanian  remarks  "that  the  Misket apple  is  the  best  variety  of  apple 
erown  in  this  country.  It  has  a  crimson-red  color  when  fully  ripe.  Its  texture  is 
fine  and  its  flavor  deliciously  sweet.  It  has  a  keen,  muskv  smell  peculiar  to  itself, 
from  which  it  takes  its  name,  misk  in  Arabic  meaning  musk.  In  a  room  containing 
onl^  one  apple  one  may  discover  its  presence  by  its  smell.  In  exceptional  cases 
individual  specimens  weigh  as  much  as  a  pound,  but  are  generally  smaller.  In  such 
a  town  ( Amassia),  where  a  hundredweight  of  peaches  costs  from  20  to  25  cents,  this 
apple  is  sometimes  sold  as  high  as  15  cents  a  pound.  First-class  apples  are  exported 
to  Constantinople  and  the  rest  are  used  here. 

10526.  Prunus  domestica.  Plum. 

From  Amasnia,  Turkey.     Presented  bv  Mr.  H.  Caramanian.    Received  March  16, 
1904. 

Uryany.  A  variety  of  plum  from  this  noted  fruit  region  of  Turkey.  In  a  letter  of 
April  25,  Mr.  Caramanian  says:  '*The  Uryany  plum  is  one  of  the  choicest  varieties 
of  plums  *hat  I  have  ever  seen  here  or  in  America.  It  is  of  a  greenish  yellow  color 
when  fully  ripe.  It  is  very  fleshy  and  juicy,  with  an  exceedingly  thin  skin.  It 
tastes  sweet  and  the  stone  is  not  very  loose.  As  the  orchardists  do  not  know  how  to 
take  care  of  the  fruit  trees,  we  find  only  a  few  perfect  specimens  on  the  trees.** 

10527.  Phaseolus  radiatus.  Mung  bean. 

From  Patra*»,  (Jreece.    Received  thru  Mr.  Socrates  Xanthopoulo,  March  17, 1904. 

10528  to  10530.    Alnus  spp. 

From  Yokohama,  Japan.     Presented  by  Mr.  H.  Suzuki,   of  the  Yokohama 
Nursery  Company.     Received  March  9,  1904. 

10528.  Alnl's  japontca  (?).  10580.     Alnus  incana, 

10529.  Alnus  firm  a. 

"  Species  of* Alnus  which  are  used  by  the  Japanese  as  shade  or  shelter  trees 
in  the  plantations  of  the  Mitsumata  paper  plants;,  especially  on  hillside  planta- 
tions. From  the  fact  that  the  different  snecies  of  Alnus  produce  root  tubercles 
it  is  hoped  that  cultures  can  be  secureii  of  the  micro-oi^nisms  which  form 
them.  It  has  been  suggested  by  Mr.  Swingle  that  the  value  of  this  Alnus  as  a 
shelter  plant  may  be  due  largely  to  the  nitrogen -collecting  power  of  these 
tubercles.  If  this  proves  to  be  true,  the  cultivation  of  these  species  of  Alnus 
mav  he  of  value  for  certain  American  cultures  and  especially  in  connection 
with  the  cultivation  of  the  paper  plant."     (Fairchild.) 

10531.  Beta  ctcla.  Leaf  beet. 

From  Vomero,  near  Naples,  Italy.     Presente<l  by  Dr.  Carl  Sprenger,  March  18, 
1904. 

Seet^ls  for  experiments  In  breeding  with  the  sugar  beet,  to  be  carried  on  by  Dr. 
C.  O.  Townsend  and  Mr.  E.  C.  Rittue. 

10532.  Tkifolium  pratense.  Red  clover. 

From  Riga,  Russia.     Secured  by  Mr.  Ei  A.  Bessey  from  Mr.  Heinrich  Goegginger. 
Received  March  21,  1904. 

Orel — The  seed  of  the  promising  hairless  clover  No.  16,  to  which  it  is  desired  to 
call  special  attention,  was  obtained  by  Mr.  Bessey  through  Mr.  Goegginger,  of  Riga, 
and  was  produced  on  the  estate  of  a  German  grower  near  Yeletz,  in  the  eastern  part 
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of  the  Orel  government.  The  grower  made  a  practise  of  saving  his  own  see<l,  an«l 
hence  this  strain  had  been  grown  on  the  same  estate  for  a  ■umber  of  years. 

According  to  Mr.  Goegginger,  the  government  of  Orel  furnishes  the  best  red  clover 
seed  obtainable  in  Russia.  Its  ehieicrops  are  winter  rye  and  oats,  and  it  is  in  rota- 
tion with  these  that  the  clover  is  grown.  A  small  quantity  of  winter  wheat  is  also 
grown. 

This  variety  is  distinguished  by  the  dustlessness  of  its  hay,  due  to  almost  complete 
absence  of  hairiness  from  all  parts  of  the  plant;  by  its  heavy  yields  for  the  first  crop; 
by  its  leafinese  and  the  persistence  of  the  basal  leaves;  by  the  succulence  of  the 
etenis*  which  improves  greatly  the  quality  of  the  hay  and  reduces  the  waste  <lue  to 
woody,  uneatable  portions;  by  greater  palatability  than  hay  from  domestic  seed,  and 
by  the  fact  that  it  comes  to  proper  maturity  for  harvesting  from  ten  days  to  two 
weeks  lat^r  than  the  ordinary  American  red  (dover. 

Except  in  certain  sections  and  for  certain  purposes  this  variety  is  not  recom- 
mended for  supplanting  domestic  red  clover,  but  rather  for  supplementing  the  lat- 
ter. See  Bulletin  No.  95  of  the  Bureau  of  Plant  Industry  entitled  **A  New  Tvpe  of 
Red  Clover.*'  (Charles  J.  Brand.) 

10533  and  10534.    Tbifouitm  pratense.  Red  clover. 

From  Riga,  Russia.     Secured  by  Mr.  E.  A.  Bessey  from  Mr.  Fr.  J^iassmann,  Riga, 
Russia.     Received  March  21,  1904. 

10583. 

From  estate  owned  by  Mr.  Legsdin,  Mohil^ff  government,  near  Zhlobin. 

10534.  Courland. 

From  estate  of  Mr.  Sillin,  Neuhof,  Courland  govenmient.     A  higli-growing 
sort. 

10535  to  10543.    Vicia  faba.  Broad  bean. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  Man^h  21,  1904. 

10535.  Large,  common  field  va-  10539.      ]\mdmr. 


riety. 


10540.     (rreett  Windmr,  or  Genoft. 


10636.  Perfection.  ^^^^^      Small  Green  J lUieyme. 

10637.  ,?fer.7/a,  long-podded.  ^^^^^      Ihrarf  Early. 
10538.     ^^9^^^.   e^tra    long-                 ^^^^g      ^^^^^,^  ^.^^^^  ^^^^^ 


10544. 

Origrinallv  from  Spain.     Received  thru  Mr.  Rosendo  Torras,  of  Brull^^wi(•k,  Cia., 
March  20,  1904. 

T^ai^  white  beans,  slightly  marked  with  red,  varying  in  size.     "  .\p|>arently 
different  from  any  raised  in  this  country."     ( Torran. ) 

10545.  Phleum  pratense.  Timothy. 

From  Vienna,  Austria.     Received   thni   Dr.   Victor   Lieb,  (-onrt  Ganlener  to 
Palack  of  Miramar,  near  Trieste,  Austria,  March  24,  1904. 

10546.  Phleum  pratense.  Timothy. 

From  Lule&,  Sweden.     Received  thru  Dr.  Paul  Hellstrom,  ]\Iarch  24,  1904. 

Grown  at  Person  Norrlmttens  I^au,  Sweden,  in  1901.     Jini)orte<l  for  the  ex|>eri- 
ments  in  the  breeding  of  timothy  at  Ithaca,  N.  Y. 

10547  to  10550.    Phleum  spp. 

From  Vienna,  Austria.     Received  thru  Doctor  Weinzierl,  Councilor,  See<l  Con- 
trol Station  in  Vienna,  March  24,  1904. 

Four  species  of  Phleum  from  the  experiment  station  in  the  Austrian  Alps,  known 
as  the  Sandling-Alp  Station,  which  has  won  a  wide  reputation  for  its  work  on 
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forage  crops  and  grasses  in  the  Alps.    These  seeds  were  imported  for  breeding  pur- 
poses, esi)ecially  at  the  Cornell  Experiment  Station  at  Ithaca,  N.  Y. 

10547.  Phleltm  medium.  10549.     Phleum  mk-hkllii. 

10548.  Phleum  alpinum.  10550.     Phleim  pratensk. 

10551.  ( Undetermined. ) 

From  Arcelia,  Guerrero,  Mexico.  Presented  by  Mr,  Federico  Chisolm. 
Received  March  26,  1904. 

Seeds  of  a  "blue-flowered  perennial  12  to  18  inches  high.  Flowers  IJ  inches  in 
diameter  with  yellow  center.     Ought  to  be  used  for  bedding."     (Chisolm.} 

10552.  Trittcum  vuiiOARE.  'Wlieat 

From  Sitka,  Alaska.  Grown  at  the  AUiska  Agricultural  Experiment  Station  bv 
Prof.  C.  C.  Georgeson,  from  S.  P.  I.  No.  1341  (?).  Presented  to  the  Secretary 
of  Agriculture  (probably  in  1900)  by  Professor  Georgeson. 

10553  to  10556.    Cucumts  melo.  Muskmelon. 

From  Khojend,  Russian  Central  Asia.  Presented  bv  Mr.  PI  Valneff  to  Mr. 
E.  A.  Bessey.     Received  March  28,  1904. 

10553.  Ah  Kuiriuk.  10555.     Parsnldak. 

10554.  Bosvaldi.  10556.     S(jvnaziL 

10557.     Blighia  sapida.  Akee. 

From  Hog  Island,  near  Nassau,  West  Indies.  Presented  by  Mrs.  Ralph  John- 
son.    Received  March  25,  1904. 

*'The  fruit  of  the  akee,  especially  the  arillus  lying  immediately  below  the  seed?,  i« 
reported  to  be  a  delicious  vegetable  and  to  resemble  in  taste  bits  of  sweetbread  v.hen 
cooked  with  meats  or  omelets.  Worthy  of  attention  in  the  Subtropical  (lardens  in 
Florida  and  a  possibility  as  a  culture  in  Porto  Rico."     (FairchUd. ) 

10558  to  10562.     Amygdalus  communis.  Almond. 

Received  thru  Mr.  J.  W.  Kerr,  of  Denton,  Md.,  April  7,  1904 

10558.  CastiUet. 

Grown  from  S.  P.  I.  No.  7K^S  (745). 

10559.  Fabrka, 

Grown  from  S.  P.  I.  No.  71:^5  (748). 

10560.  Jordan. 

Grown  from  S.  P.  I.  No.  7398  or  No.  7401  (765  and  771). 

10561.  MoUar. 

Grown  from  S.  P.  I.  No.  7061  (740). 

10562.  Planeta. 

Grown  from  S.  P.  I.  No.  7062  or  No.  7134  (741  and  746). 

10563.  Trifoltum  pratense.  Red  clover. 

From  St.  Petersburg,  Russia.  Secured  bv  Mr.  E.  A.  Bessey  from  Mr.  G.  Frick. 
Received  April  11,  1904. 

'*Seed  from  Rjeschiza,  Vitebsk  government,  in  north w^estem  Russia.  Should 
prove  hardy. ' '     ( Bessey. ) 

10564.  Trifoltum  pratense.  Red  clover. 

From  St.  Petersburg,  Russia.  Secured  by  Mr.  E.  A.  Bessey  from  Mr.  G.  Frick. 
Received  April  11,  1904. 

'*Seed  from  Ekaterinburg,  in  Siberia.    Climate  very  cold  in  winter."     {.Beuey.) 
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10565  to  10567.    Trifolium  spp.  Clover. 

From   Russia.     Presented  by  Prof.  Charlep  E.  Bessey,  of  the  University  of 
Nebraska.     Receive<l  April  9,  1904. 

Samples  of  clover  seed  collected  by  Professor  Bessey  in  the  summer  of  1903,  as 
follows: 

10565.  Tripolium  lupinaster.  Five-leaf  cloTer. 

10566.  Trifolium  sp. 

10567.  Trifolium  hybridum.  Alaike. 

"  Last  summer  1  picked  up  several  seeds  of  odd  clovers  which  interested  me 
very  much,  and  I  am  wondering  whether  you  may  not  wish  to  have  them.  One 
of  these  seeds  is  the  five- foliate  clover,  which  was  given  me  by  the  professor 
in  the  Agricultural  Institute  of  Moscow.  Another  resembles  the  common  red 
clover,  but  is  evidently  distinguished  from  that  si^cies.  I  collected  these 
seeds  in  the  heart  of  the  Caucasus  Mountains,  at  an  altitude  of  probably  6,000 
feet.  The  exact  locality  is  Kazbek.  Another  resembles  the  alsike  clover  and 
was  obtained  from  the  same  locality  as  the  last.''     {Bessey. ) 

10568.  Cyperus  papyrus.  Eg3rptian  paper  plant. 

From  Washington,  D.  C.  Presented  by  Mr.  Peter  Bisset,  gardener  of  the  Gard- 
ner HublMtfd  estate,  "Twin  Oaks,*'  Washington,  D.  C  Received  March  30, 
1904. 

10569.  Fagopyrum  esculentum.  Buckixrheat. 

From  Walhonding,  Ohio.  Presented  by  the  originator,  Mr.  Charles  L.  Lon- 
singer,  thru  Hon.  J.  W.  Cassingham,  Si.  C.     R^eived  April  1,  1904. 

The  variety  is  described  by  Mr.  Lonsinger,  in  his  letter  of  February  23,  1904,  to 
Mr.  Cassingham,  as  follows: 

"  It  is  a  varietv  of  my  own  creation  and  it  withstands  hot  weather  better  than  any 
other  variety.  To  determine  this,  I  have  been  sowing  it  to  have  it  filling  during 
heat  of  summer.  In  this  I  had  an  excellent  test  the  summer  of  1901,  when  it  filie<l 
while  the  thermometer  registered  95°  to  102°  F.  in  the  shade  day  after  day.  My 
motive  was  to  get  a  heat-resisting  variety,  in  which  I  am  pleased  with  mv  succe»<. 
What  I  claim  for  it  is  that  it  will  produce  plump  grains  in  hot  weather,  when  other 
varieties  fail  and  the  Japanese  varieties  shrivel  beside  it;  that  it  will,  produce  more 
per  acre  than  Silverhull  or  Japanese  buckwheat,  and  will  double  the  yield  of  either 
in  hot  weather.  It  can  be  sown  in  spring  and  midsummer,  or  in  ordinary  seaHons 
two  crops  can  be  grown. 

"It  grows  a  stout  plant  and  stands  up  better  than  Silverhull.  In  a  test  with  Silver- 
hull,  2  bushels  each  by  weight,  it  produced  one-half  pound  more  flour  than  Silverhull 
and  cakes  were  of  a  milder  flavor  than  cakes  from  Silverhull.  Six  pounds  in  chaff  (5 
pounds,  estimated,  clean  seed),  selected  in  1902,  and  sown  in  spring  of  1903  on  ordi- 
nary ground  and  shaded  on  one  side  by  timber,  produced  454  pounds,  or  9  bushels 
4  pounds.     In  1902  I  sowed  it  July  5  and  it  was  npe  Septeml>er  10. '* 

10570.      SOLANUM  TUBEROSUM.  PotatO. 

From  New  York,  N.  Y.     Presented  by  J.  M.  Thorbum  &  Co.,  seedsmen. 
Earliest  of  AU,  a  new  seedling  variety. 

10571  to  10575. 

From  Arcelia,  Guerrero,  Mexico.  Presented  by  Mr.  Federico  Chisolm.  Re- 
ceived March  28,  1904. 

A  collection  of  bulbs  and  tubers,  mostly  unidentified. 

10576.    CocHLEARiA  ARMORAGIA.  Horse-radish. 

From  Edgewater  Park,  N.  J.  Presented  by  Mr.  B.  D.  Shedaker.  Received 
April  13,  1904. 

Maimer  Kren,    Boots  grown  from  8.  P.  1.  No.  5761. 
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10677.    Trifolium  i^rateksk.  Red  clover. 

From   Ki^,  Russia.     Secured   by  Mr.  E.  A.  Bessey  from  Mr.  H.  Goeigginger. 
Received  April  15,  1904. 

**Red  clover  from  Ufa,  a  drj^  region  and  cold  in  winter  but  having  little  snow. 
Seed  rather  poor,  but  for  climatic  regions  ought  to  be  valuable."     (Bes»ey.) 

10578.  Phleum  pratense.  Timothy. 

From  Tokyo,  Japan.     Presented  by  Dr.  Oscar  Loew,  of  Komaha  Agricultural 
Experiment  Station.     Received  April  13,  1904. 

"  Sample  of  seed  for  Mr.  Gilmore's  experiments  in  the  selection  of  l)etter  races  of 
timothy  at  the  State  Agricultural  Experiment  Station,  Ithaca,  N.  Y.  Furnished 
Doctor  Loew  by  the  Tokyo  Plant  Seed  Company.  The  origin  of  the  seed  is  uncer- 
tain.    Presumably,  however,  it  was  gathered  in  Japan."     {Fairchild.) 

10579.  EuTREMA  HEDERAEFOLiA.  Dry-land  "WBaabi 

From  Yokohama,  Japan.     Presented  by  Mr.  11.  Suzuki,  of  the  Yokohama  Nur- 
sery Company.     Received  April  18,  1904. 

"This  wasabi  is  said  to  grow  well  in  ordinary  dry  soil  in  shade,  but  it  being  a 
native  of  the  central  part  of  Japan  it  mi^ht  not  resist  your  climate. 

"It  seems  to  be  much  easier  of  cultivation  than  the  ordinary  wasabi  which  we 
sent  you  before,  tho  it  will  take  some  years  before  it  grows  to  the  size  of  ordinary 
wasabi  roots,  but,  as  the  leaves  have  a  very  good  flavor,  it  is  said  to  be  eaten  by  the 
natives  as  one  of  the  best  kinds  of  spice.  It  is  mostly  growing  wild  and  not  in  culti- 
vation yet."     (Suzuki.) 

10580  to  10582.    Frunus  cerasus.  Cheny. 

From  Moscow,  Russia.     Secured  by  Mr.  E.  A.  Bessey,  thru  Mr.  Emil  Meyer, 
head  gardener  of  the  Agricultural  Institute.     Received  April  18,  1904. 

10580.  Vladimir.  10582.      Vladimir. 

10581.  RoditeUky, 

10583  to  10586.  Barley. 

From  Svalof,  Sweden.     Received  thni  the  Allmanna  Svenska  Utstidesaktiebolaget 
((Tcneral  Swedi-s^h  Seed -Breeding  Company),  April  18,  1904, 

"A  collection  of  pedigreed  brewing  barleys,  each  one  100  percent  purepee^l,  which 
have  been  produceil  l)y  selection  at  the  Swedish  Seed-Breeding  Institute  in  Svalof, 
under  the  direction  of  Dr.  N.  II.  Nilsson.  They  are  recommended  for  their  remark- 
able uniformity  of  growth,  their  heavy  yielding  character,  and  the  low  nitrc^n 
content  of  their  kernels.  Belonging  to  the  two-roweti  type  of  barley,  they  require 
to  be  kept  longer  on  the  growing  floor  or  in  the  growing  drum  of  the  malt  hoase, 
but  in  the  opinion  of  F^uropean  experts  these  pedigreed  pure  races  of  barley  grow 
more  uniformly  and  make  a  l>etter  quality  of  beer  than  the  onlinary  types  of  barley 
grown  in  America,  which  are  all  of  mixed  races.  The  different  sorts  represent 
nra(!tically  pure  types  of  Doctor  Nilsson's  various  barley  races  and  translations  of 
his  descriptions  are  given  herewith."     (Fairchild.) 

10583.  HORDEUM    DISTICnUM   NCTANS. 

Prinspsfi.  0 1 05.  11  ead  rel ati  vel  y  t h  ick  and  broad,  w ith  somewhat  separated 
kernels  and  spreading  awns.  Before  ripening,  yellowish.  Ken^l  finely 
built,  medium  in  size,  full,  on  both  sides  unusually  finely  wrinkled,  veliow, 
with  a  slightly  whitish  tint.  Plant  strong,  of  medium  height,  thickly  leaved, 
very  well  stooled,  with  strong,  relatively  stiff  stems;  leaves  somewhat  high  on 
the  stem.  Medium  late,  ripening  a  few  days  later  than  the  Chevalier.  Ex- 
traordinarily productive,  especially  suited  for  mild,  moderately  strong,  not 
too  heavy-  soils.  As  a  brewing  barley,  especially  high  prized.  Belonging  to 
Doctor  Nikson's  Alpha  group. 

10584.  HoRDETM    DISTICHUM    NUTANS. 

Chevalier  II.  0403.  Head  long,  small,  and  loose,  with  kernels  not  dive^ 
gent;  never  reddish  colored.     Kernel  medium  sized,  full,  and  especially  findv 
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10583  to  10586— Continued. 

formed,  finely  wrinkled,  and  strongly  yellow  colored.  Plant  medium  stnmff; 
leaves  abundant,  but  placed  low  on  the  plants.  Not  very  abundantly  Htooleo, 
with  somewhat  weak  culms.  On  account  of  this  latter  habit  a  variety  eH[)e- 
cially  suited  to  warm,  light,  not  very  heavy  soils.  PriKiuctivitv,  medium. 
Kipening  time,  not  very  early,  but  still  a  few  days  \)e(ore  {he.PrlnsesM.  As  a 
brewing  sort,  in  suitaole  locations,  much  esteemed.  Belonging  to  Doctor 
Nilssoir  s  Alpha  group. 

10585.  HORDEUM    UISTR'HUM    NUTANS. 

Hanncken.  Head  unusually  thick  for  nodding  barley;  kernels  not  divergent 
and  therefore  the  head  is  more  compact,  narrower,  small,  standing  horizon- 
tally on  the  straight  culm;  light  yellow  in  color  l)ef()re  ri[>ening.  The  awns 
are  often  thrown  off.  Kernel  small,  es{)ecially  fine  in  form  and  color:  light  * 
yellow,  very  finely  wrinkled.  Plant  of  peculiar  habit,  late  starting  into 
growth,  but  nevertheless  very  heavily  stooling  with  several  e(}ually  stn)ng, 
graceful,  but  hard  and  very  stiff  culms  which  have  few  leaven,  and  these  an* 
near  the  gn)und.  Ripens  very  early,  little  later  than  the  Swnuitveck.  Pro- 
ductiveness very  eood.  Especially  alapted  for  light,  warm  soils,  and  above 
all  for  high  altituaes.  Can  stand  well  heavy  manuring.  As  a  brewing  barley 
well  qualified.     It  Ijelongs  to  Doctor  Nilsson's  Alpha  group. 

10586.  HoRDBrM    distich UM    KRBXTrM. 

Primus.  0706.  Head  rather  long  and  relatively  small,  somewhat  loosely 
built,  with  awns  slightly  spreading.  Head  borne  on  the  culm,  which  is  l>ent 
above  almost  horizontally.  Kernel  good,  medium  large,  e.^pecially  finely 
jformed  and  full,  finely  wrinkled,  rich  yellow.  Plant  strong,  moderately 
stooled,  with  upright  very  strong  culms.  Ripens  early,  scarcely  perceptibly 
later  in  maturing  (a  day  or  so)  than  the  Ifannrhen.  Productiveness  es{)ecially 
f^ood.  Quite  certainly,  so  far  as  quality  is  concerned,  the  highest  grade  yet 
known  among  the  **  Imperial "  barleys.  Especially  suited  to  heavv,  cold  loams 
and  clay  soils,  such  as  are  to  be  found  in  middle  Swe<len.  Bred  In  the  region 
where  the  sort  aire  dy — thanks  to  its  strong  culms  and  earliness — has  opened 
quite  new  regions  for  the  culture  of  brewing  barley. 

10587.  JiTGLANH  hyb.  Walnut. 

From  Santa  Ana,  Cal.    Received  thru  Mr.  P.  H.  Dorsett,  of  (Uiico,  Cal.,  April  18, 
1904. 

**  I  am  sending  you  a  tree  which,  as  near  as  ran  at  this  time  l)e  determintMl,  is  a 
hybrid  between  the  southern  California  black  w  Inut  and  the  native  live  oak. 
Native  black-walnut  seeds  we  e  planted  as  stocks,  and  these  trees  appeared  in  the 
row^s.  Walnut  buds  'take'  on  these  as  readily  as  on  the  native  stock,  or  even  more 
readily."     {DorseU.) 

10588.  LoLiUM  PERENNE.  Rye-grasB. 

F'om  The  Hague,  Holland.     Presented  by  Mr.  Berendsen,  hortulanus  of  the 
Royal  Zoological-Botanical  Society.     Received  April  17,  1904. 

Wesiteru'oldicum.  **A  variety  of  rye-grass  originate<l  in  the  north  of  Holland,  which 
has  the  reputation  of  being  much  superior  in  rapidity  of  growth  and  quantitv  of  hay 
cut  to  that  grown  from  the  Scotch  variety,  which  is  sometimes  planted^  here.'* 
{Berendseru ) 

10589.  Phleum  PRATEN8E.  Timothy. 

From  The  Hague,  Holla-:d,     Presented  by  Mr.  Iterendsen,  hortul^iius  of  the 
Royal  Zoological- Botanical  So<'iety.    Keceive<l  April  17,  1904. 

•* According  to  Mr.  Berendsen  the  timothy  seed  used  in  Holland  is  usually  importe<l 
from  Scotland.  This  may  be  of  S<'otch  origin.  ImiK)rted  for  the  timothy  experi- 
ment^) cH>nducted  at  the  Cornell  University  Agricultural  Experiment  IStation,  Ithaca, 
N.  Y.'*     (Falrchild,) 
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10590  to  10597.    Dioscorea  spp.  and  Xanthosoma  spp. 

Tain  and  yautia. 

From  San  Juan,  P.  R.    Preeented  by  Miss  Jenny  H.  Ericaon.    Received  April 
19,  1904. 

A  collection  of  Porto  Rico  yams  and  yautias  not  identified  botanical ly.  Yam 
culture  in  the  West  Indies  is  one  of  the  most  profitable  small-plant  indnstries. 
The  botanical  nomenclature  of  the  various  species  is  an  important  question. 

10598  to  10614. 

From  Askhabad,  Trans-Caspian  territory,  Turkestan.    Secured  by  E.  A.  Bessey 
from  Mr.  A.  Bashmakoff.     Received  April  22,  1904. 

*    A  collection  of  seeds  and  cuttings  as  follows: 

10598  to  10609.     Vitis  vinifera.  Grape. 

10598.  A'ara  Kiachmischj  Shiburgani,  or  Black  KuHimish, 

Berry  elongated  oval,  violet  black,  seedless,  small,  very  sweety  pro- 
ducing a  good  red  wine  and  also  best  Black  Kishmish  raisins;  ripens  in 
August. 

10599.  Hussein  Kara,  or  Black  Iluselni. 

Differs  from  No.  10604  in  its  black  color;  ripens  in  July. 

10600.  HalUi  ok,  or  White  KhalUu 

Berry  oval,  conical,  small,  green  covered  with  black  dots,  hard,  of 
average  taste;  one  of  the  earliest  Asiatic  sorts;  ripens  about  the  middle 
of  June. 

10601.  Daria, 

Berr^  spherical,  or  sometimes  slightly  elongated.  Dark  carmine  with 
yellowish  spots,  sweet;  a  very  early  sort;  ripens  at  Bairam  Ali  about 
the  middle  of  June. 

10602.  Bagishiy. 

Berry  large,  spherical,  very  sweet,  golden  when  ripe.  This  sort  is 
^ood  for  table  use  and  for  jelly,  etc.;  is  also  a  wine  variety;  ripens  early 
in  September. 

10608.   Taifi, 

Berry  elongated  oval,  obtuse  at  the  apex,  greenish  color  covered  with 
dark  carmine  streaks  and  bloom,  sweet;  flesh  very  compact;  when  hung 
from  the  ceiling  of  a  cool  room  it  keeps  the  whole  wmter;  has  no  su- 
perior for  preserves  andmarmala<le;  ripens  the  middle  of  September. 

10604.  Husseini  ak,  or  White  Huseini. 

Berry  white,  at  the  time  of  ripening  wax-colored,  long,  very  sweet 
and  juicy;  the  best  table  sort;  ripens  in  June  and  July.     (See  No.'l0290.) 

10605.  Sahibi  rosa,  or  Rosa  Sakhabi.     (See  No.  10305.) 

10606.  Schokar  ak,  or  White  Shokar. 

10607.  Schiburchani,  or  Shiburkhani. 

10608.  Wassarga,  or  Vasarga. 

Berry  large,  comprest,  spherical,  with  one  or  two  furrows  at  the 
stalk,  at  maturity  golden  color,  giving  a  good  table  wine;  also  good  for 
making  raisins. 

10609.  Maska. 

^  Berry  white,  spherical,  sometimes  elongated,  very  large,  reaching  the 
size  of  a  plum;  used  for  the  preparation  of  the  best  sorts  of  raisins;  also 
for  preserves;  one  of  the  most  snowy  of  the  Central  Asiatic  sorts;  ripens 
in  July. 

10610.     Phaseolus  radiatus.  Kung^  bean, 

Masch, 
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10598  to  10614 — Continued. 

10611.  Tkiticdm  poLONici'M  (?).  Wheat. 
Red  WfUer;  unirrigated. 

10612.  Andropogon  soRCiHiTM  (?).  Sorg'hiun. 
DjugarcL, 

10613.  CnAETOCHLOA    ITALICA.  Killot. 

Kunachf  or  Kunak.  ,^ 

10614.  KOOTRLETZKYA    PKNTACAKPA. 

Kcmaf. 

10615  to  10620.    Peksea  gkatissima.  Avocado. 

From   Honolulu,   Hawaii.     Presented    by   Mr.    Donahl    Maclntyre,   Moanalua 
Gardenfil  Honolulu.     Received  April  22,  IVHM. 

10615.  Ltirge  Purple. 

Flesh  thick,  of  good,  nuty  flavor,  yellow,  ami  tiberlens;  seed  (X)Uiparatively 
small,  about  one- fourth  of  fruit;  crop  medium;  pear-8ha])ed;  length  and  diam- 
eter over  standard  (4  by  6  inches).     (No.  1.) 

10616.  Small  Green. 

Flesh  not  thick  and  with  no  nutty  flavor,  hut  quit*.*  fiberless  an<l  ratlier 
sweetish;  fruit  roundish,  length  in  diameter  about  4 J  inches;  late,  heavy  bearer, 
constant  cropper.     ( No.  4. ) 

10617.  Large  (,wreen  Round. 

Flavor  good  but  not  nutty;  length  and  diameter  alx)ut  51  by  5  inches;  crop 
uncertain.     (No.  3.) 

10618.  Large  Green. 

Best  of  all  in  flavor;  flesh  smooth,  firm;  and  tiberless;  seed  Huiall;  decidedly 
bottle-necked;  length  7  inches,  diameter  about  4  inchci^;  late  cropper,  but  crop 
fairly  constant;  ripening  about  middle  of  June;  seed  small.     (No.  (5. ) 

10619.  Small  Green. 

A  very  early  variety,  not  of  beet  flavor,  with  flberless  fruit;  seed  large;  not 
decid^iy  pear-shaped;  good  grower  and  constant  cropper;  ripening  about  May 
25;  earliest  variety  in  Honolulu.     (No.  5.) 

10620.  Large  Green. 

Flavor  decidedly  nutty  and  good;  flesh  yellow,  flberless;  length  and  diam- 
eter of  fruit  about  standard;  crop  light,  ripening  about  the  middle  of  June. 
(No.  2.) 

10621.  Phleum  pkatense.  Timothy. 

From  Sodermanland,  Sweden.    Presented  by  Prof.  Jakob  Eriksson,  Ex][>erinieu- 
talfiiltet  Albano,  Stockholm.     Received  April  20,  1904. 

''Sample  of  seed  from  crop  of  1903  of  Swedish  timothy  for  the  selection  experiments 
carried  on  by  Mr.  John  W.  Gilmore  at  the  Cornell  University  Agricultural  Experi- 
ment Station. ' '     ( Fairchild. ) 

10622.  Aba(  HIS  HYPOGAEA.  Feanut. 

From  Japan.     Presented  by  Prof.  C.  C.  Georgeson,  director  of  the  Alaska  Agri- 
cultural Experiment  Station,  Sitka,  Alaska.     Received  April  18,  1904. 

10623.  CoNVOLYULUS  sp.  Japanese  morning-glory. 

From  Japan.     Presented  by  l^rof.  C.  C.  Georgeson,  director  of  the  Alaska  Agri- 
cultural Experiment  Station,  Sitka,  Alaska.     Received  April  18,  1904. 

Seed  of  Japanese  morning-glories,  which  are  known  as  being  the  most  l^eautiful 
varieties  in  the  world. 
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10624  to  10627.  ^ 

From  Moscow,  Russia.     Received  from  Immer  &  Sons,  seedsmen,  thru  Mr.  E.  A. 
Bessey,  April  23,  1904. 

&*»«ds,  as  follows: 

10624.  A  VENA  SATiVA.  Oat. 

Belyak.  A  race  of  oat  bred  from  the  Sriilof  oat  and  especially  valuable  in 
regions  of  limited  rainfall,  where  it  gives  large  crops  when  other  sorts  fail. 

10625.  Panicum  miliaceum.  Broom-coriL  xnillet. 

Orenhurger.  A  low  sort,  especially  bred  for  large  yield  in  dry  regions  by  the 
owner  of  a  large  estate.  Not  on  the  market.  Obtained  by  Immer  &  Sons  from 
the  breeder  as  a  personal  favor  to  them. 

10626.  Trifolium  prat£Nse.  Ked  clover. 

Rejci-clover  seed  from  an  estate  at  Kostroma.  150  miles  north  of  Moscow,  a 
region  of  very  cold  winters,  almost  at  the  edge  of  clover-seed  production. 

10627.  Tripoli  I'M  puatense.  Red  clover. 

Red-clover  seed  from  an  estate  in  the  northern  part  of  Simbirsk  government, 
a  region  of  cold  winters  with  little  snow. 

10628.    Beta  vuli^ahis.  Beet. 

From  Catania,  Sicily.      Received  thru  Mr.  Alwin  Berger,  La  Mortola,  Venti- 
miglia,  Italy.     Rem  veil  April  21,  1904. 

"  bample  of  beet  seed  from  the  director  of  the  Roval  Botanic  (iardeus  in  Catania 
for  the  breeding  experiments  of  Dr.  C.  O.  .Townsend  and  Mr.  E.  C.  Rittue,  of  this 
Department.''     (Foirchild.) 

10629  and  10630.  Beta  maritima. 

From  Sicily.     Received  thru  Dr.  Carl  Sprenger,  Vomero,  near  Naples,  Italy, 
April  25,  UK)4. 

"Sample  of  seed  from  two  different  localities  in  Sicily  for  the  breeding  ex  j)erimentfi 
of  Doctor  Towneend  and  Mr.  Rittue,  of  this  Department.  No.  10629  was  marked 
*i'  and  No.  10630  was  marked  *II.*     No  further  mformation."     (Fairchild.) 

10631.    Caesalpinia  brevifolia.  Algarobillo. 

From  New  York.     Received  thru  A.   Klipstein  &  Co.,  122  Pearl  street^  New 
York,  N.  Y.,  March  28,  1904. 

Pods  of  the  tannin  shrub  "algarobillo."  This  is  a  small  tree  found  growing  wild 
on  the  foothills  of  the  Andes  in  Chile.  It  is  said  to  occur  in  the  driest  portions  of 
the  arid  coast  and  to  produce  large  quantities  of  pods  very  rich  in  tannin.  Accord- 
ing to  Dr.  Louis  E.  Levi,  of  the  Pfister  &  Vogel  l>eather  Company,  of  Milwaukee, 
Wis.,  "it  is  an  excellent  tanning  material,  but  gives  a  very  light  yellow  color  to  the 
leather,  which  is  partially  objectionable,  yet  I  think  in  mixtures  with  quebracho, 
or  the  like,  it  would  answer  the  purj)Ose  of  the  tanner.  The  same  contains  about  50 
per  cent  of  tiinnin.  The  tannin  material  has  as  yet  not  been  used  very  much  in  the 
United  States  on  account  of  its  objectionable  color  and  easily  fermentable  proi>ertie6 
when  in  solution,  i  think  this  is  not  very  objectionable,  as  an  experienced  tanner 
would  be  able  to  get  around  this  fault." 

Mr.  C.  A.  Si)encer,  importer  and  dealer  in  tanning  materials,  183  Essex  street, 
Boston,  Mass.,  says:  "Regarding  the  value  of  this  material  as  a  tanning  agent,  we 
may  sixy  its  use  for  the  purpose  is  very  limited.  While  it  is  very  strong  m  tannin  it 
does  not  have  the  tilling  properties  that  make  it  a  de-^^irable  material  for  the  manu- 
facture of  leather,  altho  there  is  a  limited  quantity  used  in  (ireat  Britain  and  Europe, 
but  from  the  best  infornmtitm  we  have  been  able  to  obtiiin,  there  are  only  about 
1,(XX)  tons  yearly  of  this  article  available.  As  compared  with  other  tanning  mate- 
rials gn)wn  in  the  United  States,  and  with  quebra<.'.ho  extract,  ganibier,  etc.,  the  price 
is  somewhat  higher,  which  no  doubt  accounts,  to  a  certain  extent,  for  its  limited 
consumption.  We  formerly  irn])orted  this  article  regularly,  but  the  demand  for  it 
has  grown  much  less  during  the  past  two  years,  and  there  are  now  practically  but 
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two  consamers  in  this  country  of  any  size  who  are  using  the  article  in  the  manufac- 
ture of  what  thev  call  gamhier  extract.*' 

Mr.  William  H.  Krug,  of  A.  Klipstein  &  Co.,  122  Pearl  street,  New  York,  N.  Y., 
sayp:  **  We  are  unable  to  give  you  a  comparative  statement  as  to  the  value  of  thin 
material  as  compared  with  the  other  tannine  materials  yoU  mention  in  your  letter, 
as  it  has  been  only  very  recently  introduced  in  this  country  and  has  not  receive<i 
more  than  a  very  limited  application.  We  believe  with  you  that  algarobillo  can  no 
doabt  be  suct^ssfully  grown  in  some  regions  of  the  United  States,  an<l  with  the 
growing  scarcity  of  domestic  tanning  materials,  its  introduction  should  prove  of 
considerable  interest" 

10632.  Perilla  ocymoides.  Perilla. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama   Nurserv  Company 
April  25,  1904. 

"Sent  to  replace  the  former  quantity  imported  (see  No.  9892),  which  failed  to  germi- 
nate."    (Fairchild.) 

10633.  QcERCUS  CORNEA.  Oak. 

From  Hongkong,  China.     Presented  by  Mr.  8.  T.  Dunn,  superintendent  of  the 
Botanical  and  Afforestation  Department.     Received  April  27,  1904. 

''Acorns  of  an  evergreen  oak,  said  to  be  a  very  showy  ornamental  as  grown  on  the 
island  of  Hongkong,  but  interesting  particularly  as  bearing  acorns  as  hard  shelle<]  as 
the  nuts  of  the  American  hickory  and  which  contain  a  kernel  almost  as  sweet  as  the 
sweetest  Sixanish  chestnut.  These  acorns  are  sold  in  the  markets  of  Canton  and 
Hongkong  by  the  ton  and  are  keenly  relished  not  only  by  the  Japanese  but  by 
Europeans.  Altho  difficult  to  predict  how  hardy  this  species  will  be  in  America, 
it  is  worthy  of  trial  in  all  regions  where  citrus  fruits  can  l>e  grown.**     (Fairchild. ) 


10634.  Stachys  sieboldii.  Chinese  artichoke. 

From  London,  England.  Presented  by  Mrs,  Theo.  K.  Gibbe,  Bethshan,  (iibl)8 
avenue,  Newport,  R.  I.     Received  April  29,  1904. 

"These  tubers  are  considered  a  great  delicacy  in  France,  where  they  are  served  in 
the  best  restaurants  and  command  a  good  price.  They  are  said  to  be  more  delicate 
than  potatoes  and  are  certainly  worthy  of  a  i)ermanent  place  among  the  new  vegetables 
of  this  country.  They  shoula  be  planted  in  rows  a  foot  apart  and  6  to  9  in(^hes  in 
the  row  as  soon  as  all  danger  from  frost  is  past.  They  mature  their  tubers  in  October, 
when  they  may  be  dug  and  stored  in  sand  or  earth  in  a  cool  place.  They  should  be 
prepared  oy  boiling,  steaming,  or  roasting,  and  may  be  served  either  dry  or  with 
melted  butter.  Fried  with  salad  oil  they  are  considered  to  be  especially  delicious. 
Purchased  by  Mrs.  Gibbe  from  Peter  Barr,  of  Ix)ndon."     ( Fairchild. } 

10635.  Pentzia  yiroata.  Karoobosch. 

From  Ward  No.  3,  Jansenville,  South  Africa.  Received  thru  Messrs.  i^throp 
and  Fairchild  by  arrangement  with  Dr.  Charles  P.  Lounsbury  and  Mr.  A.  J. 
Davison,  of  the  Department  of  Agriculture,  Cape  Town,  South  Africa,  Mav  2, 
1904. 

"This  fodder  composite  is  considered  of  such  great  value  by  the  gheep  and  cattle 
men  of  Cape  Colony  that  a  separate  circular  regarding  it  is  being  prepared.  It  is  a 
low-growing,  spreading  bush  which  layers  naturally  when  the  tips  of  its  branches 
arch  over  and  touch  the  ground.  In  the  eastern  provinces  of  Cape  Colony,  where 
the  rains  occur  in  summer  but  where  long,  severe  droughts  are  frequent,  this  Pentzia 
is  one  of  the  most  valuable  of  all  the  Karroo  plants  for  fodder  purposes.  It  is 
especially  good  for  sheep  and  goats,  which  eat  it  down  almost  to  the  ground.  Tho 
tested  unsuccessfully  in  Australia,  the  plant  is  of  such  great  value  that  it  deserves  a 
thoro  trial  in  the  warmest  parts  of  America  and  shoula  be  used  in  experiments  on 
resuscitation  of  the  barren  island  ranges  of  Hawaii."     {Fairchild.) 

10636  to  10669.    Mangifera  indica.  Mango. 

From  Seharunpur,  India.  Presented  by  Mr.  W.  (vollan,  8ui>erintendent  of  th(» 
Government  Botanical  Garden,  to  replace  plants  that  died  in  transit  lai«t  yi'jir. 
Received  April  26,  1904.        ^^  ^i, 
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10636  to  10639— Continued. 
Plants  as  followB  (notes  by  Mr.  Gollan): 

10686.  Arbuthnot. 

Something  like  Bombay  Yellow^  but  a  smaller  fruit. 

10687.  Brindabani. 

Medium-sized,  green-coloreti  fruit.     Quality  only  fair. 
10638.     Bombay  Green. 

Something  like  Bombay  YeUoiv^  but  fniit  green  when  rij)e. 
10630.     Bombay  Yellow, 

The  best  mango  here.     Fruit  of  medium  size  and  yellowinh  when  ript*. 

10640.  Gopal  Bhog. 

Medium-sized  fruit.     Keeps  well.     Flavor  good. 

10641.  Khaparhh. 

A  longish,  hooked,  pointed  fruit.     Color  yellow,  shaiie<l  red. 
.  10642.     Salibunda. 

A  large  fruit.     Suljacid  flavor.     Color  greenish  yellow, 

10643.  Strawbemj. 

A  longish,  hooked,  i)ointed  fruit.     Flavor  good. 

10644.  CalcuUia  Amin. 

A  long  fruit,  hooked,  pointed.     Has  a  very  thin  8t(me.     Flavor  good. 

10645.  Faizan. 

A  large,  long  fruit.     Brownish  green.     Flavor  gootl. 

10646.  Fijri  Ixmg, 

Pl  large,  longish  fruit.     Ripens  late.     Dark  green  when  ripe. 

10647.  Fijri  Round, 

Similar  to  above  but  of  roundish  shape. 

10648.  Hathi  Jhul, 

A  very  large  fruit.     Flavor  good. 
1 0640 .     Kachmahua, 
A  small  fruit,  but  of  good  flavor. 

10650.  Kakaria. 

A  large,  long  fruit.     Dark  green.     (tooiI  flavor. 

10651.  Langra  JIardoi. 

A  medium-sized  fruit.     Ripens  late.     Pale  yellow  flesh.     Very  rich. 

10652.  Surkha,' 

A  stringy  kind,  but  of  very  good  flavor. 

10653.  Tamancha. 

A  large  fruit.     Greenish  yellow.     Flavor  good. 

10654.  Bhadauria, 

A  small,  dark-green  fruit.     Ripens  in  September-October. 

10655.  Punia. 

A  medium-sized,  stringy  kind.     Flavor  very  good. 

10656.  Kistaphal. 

A  large  fruit.     Flesh  highly  colored  and  of  good  flavor. 
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10636  to  10639 — Continued. 

10667.     ^f adroit. 

A  Rmall  fruit.     Stringy  but  of  fine  flavor. 
10658.     Romani. 

A  niedium-8ize<l  fruit     Subacid,  of  very  fine  flavor. 
1O650.     Xucka.  # 

A  long,  hooked,  j)ointed  fruit.     Slightly  etringy,  but  flavor  good. 

10660.  Chickna. 

A  mediuin-«zed  fruit.     Light  yellow,  of  good  flavor. 

10661.  Davi/s  Favorite. 

A  long,  thin  fruit.     Yellow,  shaded  red. 

10662.  Gda. 

A  large,  round,  yellow  fruit,  of  very  good  flavor. 

10663.  Pyagee. 

A  inedimn-sized.  fruit,  of  8uba<*id  flavor,     (iood. 

10664.  Ijangra  Ixirtje. 

Similar  to  Langra  HardfAj  but  larger.     Ripens  late  in  August. 

10665.  Sundetfihah. 

A  long  fruit.     Stringy.     Flavor  peculiar  and  only  liked  by  some  people. 

10666.  Kola. 

A  longi8h-shaj>ed  fruit.     Pale  green.     Free  of  Htringinens.     (iood. 

10667.  Sanduriah. 

A  small,  long-shaped  fruit.     Stringy,  but  of  fine  flavor. 

10668.  Naji  Hahadi  Amin. 

A  medium-sized,  dark-green  fruit.     Ripens  late. 

10669.  Sharhati  Black. 

A  laTge,  round  fruit     Dark  green.     Of  very  goo<l  flavor. 

1O670  to  10673.     Nephelium  litchi  and  Nephelium  longana. 

Litchi  and  longan. 

From  Hing-hua,  Fuhkien,  China.    Received  thru  Rev.  VV.  N.  Brewster,  Metluxlist 
Episcopal  missionary,  in  the  autumn  of  1903. 

Mr.  Brewster  says:  "They  were  grafted  probably  some  time  in  the  year  1902. 
The  trees  were  not  more  than  two  years  old,  I  think.  With  regard  to  the  culture, 
they  are  not  propa^ted  from  the  seed,  but  a  ball  of  earth  is  tied  around  a  joint  of  a 
hrahch,  and  when  it  throws  roots  out  into  this  ball  the  branch  is  cut  off  on  the  side 
next  to  the  trunk,  and  the  little  tree  is  planted.  The  trees  are  fertilized  by  night  soil 
about  the  time  that  they  are  blossoming  and  also  later  when  the  fruits  Ix^gin  to  form. 
When  the  leaves  are  too  thick,  as  they  generally  are  in  the  sj)ring,  there  is  severe 
pruning  done.  After  the  buds  are  out,  these  are  also  thinned;  after  the  bloRsoms 
begin  to  form  into  fruit  they  are  thinned  again.  This  is  very  iini)ortant  in  order  to 
make  a  perfect  fniit.  They  must  be  kept  entirely  free  from  frost,  and  should  l)e 
planted  in  a  deep  soil,  i.  e.,  the  soil  should  be  soft  down  many  feet  below  the  sur- 
lare.  The  litchi  blossoms  early  and  matures  the  latter  part  of  July.  It  is  6ha|)ed 
like  a  strawberry  and  has  the  strawberry  color  and  appearance,  only  the  skin  is 
rough  and  thick  and  brittle.  The  seed  of  the  grafted  variety  is  sharp  pointed  and 
Hmall,  and  shriveled  up  so  that  the  meat  is  much  more  abundant  than  in  the 
ungrafted  variety.  The  meat  is  white  and  juicy  and  a  little  tart.  The  hngan  ( anot  her 
species  of  the  same  ^enus)  ripens  in  September.  It  is  round  and  smooth.  It  is 
sweeter  than  the  lifchi,  but  the  meat  has  very  much  the  same  ap|)earance. 

**The  other  fruit  which  I  brought,  the  longan,  is  not  a  variety  of  the  litchi,  but  a 
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distinct  fruit,  different  in  color  and  tai^te,  and  matures  several  weeks  later  in  the 
season.  Many  people  think  it  is  equal  to,  and  some  think  it  far  superior  to,  the  lUrkL 
It  is  cultivated  in  the  same  way  as  the  latter,  so  far  as  I  have  observed." 


10674.      HORDEUM   TETRASTICHUM. 


Four-roixr  barley. 


From  Chicago,  111.  Ret^eived  thru  Wahl-Henius  Institute  of  Fermentolojfy, 
May  3,  1904. 

*' Minnesota  barley  which^  according  to  Dr.  Roliert  Wahl's  analvsis,  contains  the 
unusual  percentage  of  15  to  16  per  cent  of  protein.  Doctor  Wahl  believes  that  tbi^ 
variety  should  be  experimentea  with  in  connection  with  the  testing  of  low-protein, 
two-rowed  barleys.  It  is  also  of  interest  in  connection  with  the  experiments  of  Mr. 
H.  M.  Cottrell,  Odebolt,  Iowa,  on  high  nitrogen  feeding  barleys."     (Fairchild. ) 

10675  to  10723. 

From  Teneriffe,  Canary  Islands.  Received  thru  Hon.  Solomon  Berliner,  United 
States  consul  at  Teneriffe,  May  4,  1904.  Transmitted  thru  the  Secretarv  of 
State. 

A  collection  of  small  samples  of  seeds,  many  of  them  indigenous  to  the  Canary 
Islands,  as  follows: 


10675.  AsPHODELrs  ramosus. 

10676.  Artemisia  AiuiENTEA. 

10677.  bosea  yervamora. 

10678.  Bystropoijon     orioani- 

FOLIUS. 

10670.     Centaurea  calcitrapa. 

10680.  Cineraria    POPrLiPOLiA 

AR(iENTEA. 

10681.  Chrysanthemum  frlte- 

8CENS. 

10682.       CONVOIAULUS        ALTHAE- 
OIDES. 

10688.  Convolvulus  floridus. 

10684.  Cytihuh  (iLabratus. 

10685.  Cytisus  palmensis. 

10686.  Delphinium     staph  lsa- 

GRIA. 

10687.  Dkjitalis    canariensis, 

10688.  Dracakna  draco. 

10680.     Dhacunculus  canarien- 
sis. 

10600.  e<'hium  formosu.m. 

10691.  echium  simplex. 

10602.  EcHiUM  strictum. 

10693.  P^uPHORBiA  canariensis. 

10604.  Euphorbia  regih-jubaei 

10695.  Ferula  linkii. 

10606.  Galilp:a  juxcea. 

10697.  Genista  canariensis. 

10698.  Genista  monosperma. 

10699.  Gladiolus  8E<jetum. 

10700.  Gonospermum    frutico- 

sum. 


10701.  Gonospermum     RE\oLr- 

TUM. 

10702.  Hypericum      floribun- 

DUM. 

10708.     Lavandula   abbotax<»i- 

DES. 

10704.  Leucophae    candidishi- 

MA. 

10705.  Lotus  canariensis  fl<>- 

RIBUNDA. 

10706.  Mesembryanthkmum 

crystallincm. 

10707.  Oenothera  rosea. 

10708.  Parietaria  asborea. 

10709.  Periploca  laevkjata. 

10710.  PiNus  canariensis. 

10711.  Plocama  pendul\. 

10712.  Psora  lea  bituminosa. 

10718.  Ranunculus    canarien- 

sis. 

10714.  Rhamnus  crenulata, 

10715.  Rhoixktistus  berthelo- 

tianus. 

10716.  RuBiA  fruticosa. 

10717.  RuMEX  lunaria. 

10718.       SeMPERVIVUM     TABrLu\E- 
FORME. 

10719.  St.\tice  brassicabpolia. 

10720.       StaTICE  pectin  ATA. 

10721.  Tamus  edulis. 

10722.  Teucrium    hyssopipoli- 

UM. 

10728.     Verbena  bonaribnsis. 
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X0724.     ViriA  faba. 


Horse  bean. 


Frtmi  C'aiw),  Kpypt.     Received  thru  Mr.  (leoiye  P.  Foadeii,  nerretary  of  the 
Khe<livJal  Agricultural  Society. 

**  Roots  of  this  forage  plant  collected  shortly  before  harv^est  time,  drie<l  in  the 
shade,  and  niaile<l  in  tin  mailing  cases.  For  Doctor  Moore's  experimentn  in  the 
isM^lation  of  the  miero-oreanism  which  causes  the  tubercles."     (Fairchild.) 


X0725.    Medicago  orbicularis. 


From  Algeria.  Secured  by  Mr.  Thomas  H.  Kearney  in  1902.  Turned  over  to 
this  office  by  Mr.  C.  S.  Scofield  on  May  5,  1904,  to  be  numbered  and  sent  to 
the  Plant  Introduction  Garden  at  Chico,  Cal.,  for  propagation. 


X0726.      PlILEUM   PRATEN8E. 


Timothy. 


From  Helsingfors,  Finland.     Received  thru  Mr.  C.  T.  Ward,  Finnish  Horticul- 
tural Society,  May  6,  1904. 

Sample  of  timothy  seed  grown  in  Finland. 


10727  to  10750. 

From  Monte,  Grand  Canary.     Presenteil  by  Mr.  Alaricus  Delmard.     Received 
May  6,  1904.  ,., 

A  collection  of  small  samples  of  seeds  of  interesting  plants  growing  in  the  C'anary 
Islands,  as  follows: 


10727.  Adenocarpus     franke- 

NIOIDES. 

10728.  bosea  yervamora. 
10720.     Bystropogon     origani- 

FOLIUS. 

1O730-     Cedronella    canarien- 

SI8. 

10781.     Chrysanthemum  frdte- 

SCEXS. 

10732.  Clethra  arborea. 

10733.  LsoLEPiK  canariensis. 

10734.  Cytisus  palmenris. 

10735.  Delphinium     staphisa- 

GR1A. 

10736.  Digitalis  canariensis. 

10737.  Galilea  juncea. 

10738.  gonospermum     revolu- 

TUM. 


10730.     Leicophae    candidihhi- 

MA. 

10740.  Mesembryantiiemum 

CRYSTALLINl'M. 

10741.  Oenothera  rosea. 

10742.  Parietaria  arborea. 

10743.  Periploca  laevigata. 

10744.  RnoDopisTUs  berth elo- 

TIANrS. 
10745.       RuBIA    FRl'TICOSA. 

10746.  Statk'e  pe(tinata. 

10747.  Tamis  kdulis. 

10748.  Teicrium    hyssopifoli- 

VM./ 

10749.  Trix.^go  versicxjlor. 

10750.       V^ERBENA    BONARIENSIS. 


10751.    Fraoaria  8p. 


Strawberry. 


From  (larrettsville,  Ohio.     Presented  by  the  originator,  Mr.  (leorge  J.  Streator, 
for  testing,  on  condition  that  no  distribution  is  made.     Rec^eived  May  9, 1904. 

Cardinal. 


10752.     Ebvum  lens. 


Lentil. 


From  Cairo,  Egypt.     Received  thru  Mr.  George  P.  Foaden,  secretary  of  the 
Khedivial  Agricultural  Society,  May  6,  1904. 

Saidti,     '*A  variety  of  an  important  crop  grown  extensively  in  Upper  Kgypt." 
{Fairchild.) 
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10753.  YiGiA  FABA.  Horse 

From  Valetta,  Malta.  Received  thru  Dr.  J.  Borg,  San  Antonio  (laixlens,  Mav 
12,  1904. 

Rootfl  of  a  horse  bean  from  the  island  of  Malta,  which,  ac(X)rding  to  Doctor  Borg. 
were  from  plants  already  in  pod.  Doctor  Borg  remarks  that  the  nodules  are  not  so 
plump  as  they  were  when  the  plant  was  just  be^^nning  to  set  fruit,  and  that  the 
roots  came  from  the  best  bean-producing  lands  in  Malta,  lands  entirely  free  from 
orobanche,  which  is  a  bad  weed  in  the  fc^an  fields  and  their  worst  enemy.  **But 
for  its  ravages  the  bean  would  be  the  most  profitable  crop  for  agriculture.**     (Borg.) 

10754.  HoRDEUM  TETRASTiCHUM.  FouT-ro'^  barley. 

Originally  from  the  Agricultural  Experiment  Station  at  Madison,  Wis.  Received 
thru  the  Wahl-Henms  Institute  of  Fermentology,  Chicago,  111.,  May  9,  1904. 

Oderbrucker.  "A  variety  of  barley  which,  upon  analysis,  proves  to  contain  15  per 
cent  of  protein  matter.  Dr.  Robert  Wahl  considers  it  essential  that  this  type  of 
barley  with  hi^h  nitrogen  content  be  experimented  with  for  beer-making  purposes, 
and  Mr.  H.  M.  Cottrell,  of  Odebolt,  Iowa,  is  interested  in  it  as  a  type  especially 
adapted  for  feeding  purposes."     (Fhirchild,) 

10755  and  10756.    Capsicum  annuum.  Paprika  pepper. 

From  Budapest,  Hungary.  Received  thru  Hon.  Frank  D.  Chester,  United 
States  consul  at  Budapest,  May  4,  13i4. 

Seeds  of  the  two  varieties  of  jniprika  which  were  requested  by  the  Botanical  Drug 
Company,  of  Bridgeport,  Ala. 

10755.     Szeged  rase.  10756.     Hungarian. 

From  Szeged,  Hungary.  From  near  Debreczen,  Hungary, 

"It  is  worthy  of  note  that  the  best  varieties  of  paprika  are  not  imported 
into  this  country  and  that  the  highest  priced,  cAlled  'Edelsiiss,'  brings  6  crowns 
a  pound,  while  that  generally  imported  into  America  is  quoted  at  1.65  crowns. 
There  would  seem  to  be  a  chance  for  the  paprika  industry  in  America." 
{FairchUd.) 

10767  to  10958.    Phoenix  dactyltfera.  Date. 

From  Biskra,  Algeria.  Purchased  from  Monsieur  Colombo  by  correspondence 
conducted  by  Mr.  W.  T.  Swingle.  Plants  paid  for  by  Mr.  E.  A.  Beasey,  who 
superintended  the  pa(;king  and  shipping  to  the  Unite<l  States.  Received  Mav 
17,  1904. 

10757  to  10832.     Degkt  Noor.     From  Ourlana  oasis. 

Among  these  palms  there  may  be  as  many  as  four  palms  that  are  not  DegUl 
NoarH,  since  four  lost  their  numbers  and  were  confused  with  this  lot  of  I>egUt 
Noors.  Nos.  10841,  10883,  10902,  and  10904  are  doubtful,  and  are  prolmbly 
Deglet  Noors.  The  varieties  of  these  four  misplaced  suckers  are  ad  follows: 
Tezerharitj  Ahd  en  noor,  Sokria,  and  Iteemn.  These  varieties  are  mostly  quite 
unlike  the  Deglet  Noor  and  can  probably  be  recognized  when  the  offshoots  get 
of  some  size. 

10883.  DegletBeida.     From  Ourlana  oasis. 

10834.  Deglet  Beida.     From  Ourlana  oasis. 

10885.  Deglet  Beida.     From  Ourlana  oasis. 

10836.  Tenaseen.     From  Ourlana  oasis. 

10837.  Tenaseen.     From  Ourlana  oasis. 

10838.  Tenaseen.    From  Ourlana  oasis. 
10830.  Tezerharii.     From  Ourlana  oasis. 

10840.  Tezerharii.     From  Ourlana  oasis. 

10841.  (No  label.) 
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10757  to  10968— Continued. 

10842.     (Jreloo,     From  Ourlana  oasis. 


10843 
10844 
10845 
10846 
10847 
10848 
10840 
10850 
10851 
10852 
10858 
10854 
10855 
10856 
10857 
10858 
10850 
10860 
10861 
10862 
10863 
10864 
10865 
10866 
10867 
10868 
10869 
10870 
10871 
10872 
10873 
10874 
10875 
10876 
10877 
10878 
10879 
10880 
10881 
10882 
10883 
10884 
10885 


Tafazwemt. 

Tafazweent, 

Taoorkhet. 

Taoorkhet. 

Taoorkhet. 


T^mjoohert. 
Timjoohert. 
Temkhookh. 
Temkhookh. 
Temkhookh. 


Oreloo.    Froin,Ourlana  oasis. 
Oreloo,     From  Ourlana  oasis. 
Sayha  Boo  Dra.     From  Ourlana  oasis. 
Sayba  Boo  Dra.     From  Ourlana  oasis. 
Sayba  Boo  Dra.     From  Ourlana  oasis. 
Sayba  Boo  Dra.     From  Ourlana  oa^tB. 
Tafazweent.     From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
Taty.     From  Ourlana  oasis. 
Taty.     From  Ourlana  oasis. 
Taty.    From  Ourlana  oasis. 
Timjoohert.     From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis.' 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis 
Takadet.     From  Ourlana  oasis. 
Takadei.    From  Ourlana  oasis. 
T<^adet.     From  Ourlana  oasis. 
Taremoont.     From  Ourlana  oasis. 
TaremoorU.     From  Ourlana  oasis. 
Taremoofni.     From  Ourlana  oasis.  • 

Nnkhelet  Mzian.     From  Ourlana  oasis. 

From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  o&«<is. 
From  Ourlana  oasin. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
From  Ourlana  oasis. 
Nnkhelet  Feraoon,     From  Ourlana  o&sis. 
Nnkhelet  Feraoon.    From  Ourlana  oasis. 
Nakhdet  Feraoon.    From  Ourlana  oasis. 
AM  en  Noor.     From  Ourlana  oasis. 
(No  label. ) 

Ahden  Noor.     From  Ourlana  oasis. 
Horra.    From  Fougala  oa.sis. 


Nakhdet  Mzian. 
NakheUi  Mzian, 
A  debet  et  Teen. 
Adebet  et  Teen. 
Adebet  et  Teen. 
Makelet  el  Leef. 
Makelet  el  Ijeef. 
Makelet  el  Jjfef. 


07 


40 


SEEDS   AND   PLANTS   IMPORTED. 


10757  to  10968— Continued. 

10886.     Horra.     From  Fougala  oasis. 


10887. 
10888. 
10880. 
10890. 
10801. 
10892. 
10898. 
10894. 
10895. 
10896. 
10897. 
10898. 
10809. 
10900. 
10901. 
10902. 
10903. 
10904. 
10905. 
10906. 
10907. 
10908. 
10909. 
10910. 
10911. 
10012. 
10918. 
10914. 
10915. 
10016. 
10917. 
10918. 
10019. 
10920. 
10921. 
10922. 
10923. 
10024. 
10025. 
10926. 
10927. 
10928. 
10920. 


Horra.     From  Fougala  oasis. 
Rhazee.     From  Fougala  oasis. 
Rhazee.     From  Fougala  oasis. 
Rluizee.     From  Fougala  oasis. 
Toory.     From  Fougala  oasis. 
Toorxj.     From  Fougala  oasis. 
Toory.     From  Fougala  oasis.   • 
Oogbales.     From  Fougala  oasis. 
Oogbales*.     From  Fougala  oasis. 
Oogbales.     From  Fougala  oasis. 
Sokria.     From  Biskra  oasis. 
Boo  Halas.     From  Biskra  oasis. 
Sokria.     From  Biskra  oasis. 
Sokria.     From  Biskra  oasis. 
Sokria.     From  Biskra  oasis. 
(No  label.) 

Jteema.     From  Biskra  oasis. 
(No  label.) 

M^Kentishee  Degla.     From  Biskra  oasis. 
M^Kentishee  Degla.     From  Biskra  oasis. 
^^Kentwhee  Degla.     From  Biskra  oasis. 
Reibet  TTafsia.     From  Biskra  oasis. 
Rethei  Hafsia.     From  Biskra  oasis. 
Getara.     From  Biskra  oasis. 
(ieUira.     From  Biskra  oasis. 
Zoozia.     From  Biskra  oa.^'is. 
Rethei  Regaya.     From  Biskra  oasis. 
Refhel  Regaya.     From  Biskra  oasis. 
ReOket  Regaya.     From  Biskra  oasis. 
Mnooar  (male).     From  Filiache  oasis. 
Reibet  IlaJoo.     From  Filiache  oasis. 
Reibet  Haloo,     From  Filiache  oasis. 
Retbet  Haloo,     From  Filiache  oasis. 
Halooa.     From  Biskra  oasis. 
Halooa.     From  Biskra  oasis. 
Halooa.     From  Biskra  oasis. 
Zerza.     From  Biskra  oasis. 
Zerza.     From  Biskra  oasis. 
Zerza.     From  Biskra  oasis. 
Ro(>  Halan.     From  Biskra  oasis. 
Boo  Halas.     From  Biskra  f)a'<i8. 
Boo  HabiH.     From  Biskra  oasis. 
Khodry.     From  Biskra  oasis. 
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10757  to  10958— Continued. 

10930.     Khodry.     From  Biskra  oasis. 


10981. 
10982. 
10938. 
10984. 
10986. 
10986. 
10937. 
10988. 
10989. 
10940. 
10941. 
10942. 
10948. 
10944. 
10945. 
10946. 
10947. 
10948. 
10949. 
10960. 
10961. 
10962. 
10968. 
10964. 
10966. 
10956. 
10957. 
10958. 


Khodry. 

Lookzy. 

Loohzy. 

Rhazee. 

Rhazee. 

Rhazie. 


From  Biskra  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 
Mnooar  (male).     From  Filiache  oasis. 
Mnooar  (male).    From  Filiache  oasis. 
Iteem  Joker.    From  Filiache  oasis. 
Iteem  Joker.    From  Filiache  oasis. 
Iteem  Joker.    From  Filiache  oasis. 
(ioondy.     From  Filiache  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 
From  Filiache  oasis. 

From  Chetma  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 
From  ChStma  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 
From  ChetmA  oasis. 
From  Chetma  oasis. 
From  Chetma  oasis. 


Gixmdy. 

(ioondy. 

Lookzy. 

Ahmar  Mmb. 

Akmar  Msab. 

Ahmar  Msab. 

Betbel  Abdala. 

Retbet  Abdala, 

Retbet  Abdala. 

Sokria. 

Sotria. 

Sokria. 

Nesheen. 

Nesheen. 

Nesheen. 


(No  label.) 


Chayote. 


10959.  Sechium  edule. 

From  New  Orleans,  La.     Received  thru  the  J.  Steckler  Seed  Company  ( Limited ). 
Received  May  10,  1904. 

*  *  Fruits  of  the  commercial  variety  common  in  New  Orleans  markets.  * '     ( Fairchild. ) 

10960.  Manoifera  indica.  Mango. 

From  Tahiti.     Received  April  26,  1904. 

'*8eed  of  a  fruit  of  a  variety  of  mango  brought  by  the  captain  of  the  steamer 
MarhoM  to  San  Francisco.  The  captain  declares  it  to  be  a  superior  variety,  very 
free  from  fiber  and  very  luscious.  A  fruit  of  this  variety  was  eaten  by  Mr.  George  VV. 
Oliver  and  he  declares  it  an  excellent  variety.  The  captain  says  there  are  many 
trees  of  this  variety  in  Tahiti.  Owing  to  its  large  size  and  freedom  from  fiber  it  may 
prove  valuable. '  *     ( Fairchild. ) 

10961.  (Undetermined. ) 

From  Arcelia,  Guerrero,  Mexico.    Presented  by  Mr.  Federico  Chisolm.    Received 
May  5,  1904. 

A  small  packet  of  fiower  seed.  Flower  described  by  Mr.  Chisolm  as  follows:  "Per- 
ennial blue  fiower,  yellow  center.  Twelve  inches  to  20  inches.  Blooms  June,  July, 
August,  December,  January,  and  February.    Desirable  for  bedding.'' 
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10962.  ViciA  FA6A.  Horse 

From  Tunis,  Tunis.     Received  thni  Mr.  R.  Gagey,  Agricultural  College,  Tuni«» 
May  17,  1904. 

**  Roots  of  horse  bean,  dried  in  the  shade,  for  material  from  which  to  secuix*  the 
micro-organism  which  fonns  the  nitrogen-collecting  nodules."     {FairchUd.) 

10963.  LiLiUM  NEiLGHERKENSE.  Neilgheny  Illy. 

From  Utakamand,  India.     Presented  by  Mr.  H.  F.  Macmillan,  curator,  Royal 
Botanic  Ganlen,  Peradeniya,  Ceylon,  thru  Mr.  Fairchild,  May  20,  1904. 

10964.      GOSSYPIUM   TOMENTOSUM.  CottOU. 

From  Honolulu,  Hawaii.     Presented  by  Mr.  Jared  G.  Smith,  special  agent  in 
charge  of  the  Agricultural  Experiment  Station,  May  18, 1904. 


10965.  MUSA   SAPIENTUM. 

From  Grand  Canary,  Canary  Islands.  Received  thru  Mr.  Alaricus  Delmard, 
May  20,  1904, 

"Suckers  of  the  so-called  *  Chinese'  banana,  commonly  grown  in  the  Canary 
Islands  and  shipped  to  England  in  large  quantities.  It  is  reported  that  this  variety 
of  banana  brings  a  higher  price  on  the  London  market  than  the  Jamaican  or  Central 
A  roerican  varieties. ' '     ( FairchUd. ) 

10966.  LiLIUM  PHILIPPINENSE.  liily. 

From  Manila,  P.  I.  Received  from  Mr.  Elmer  D.  Merrill,  botanist  of  the 
Bureau  of  Government  laboratories,  Manila,  thru  Capt.  George  P.  Ahem,  May 
28,  1904. 

*^Bengu€t  lily,  introduced  especially  for  experiments  in  hybridizing  lilies."  ( Parr- 
child. ) 

10967.  FURCRAEA   FOETIDA. 

From  Port  Luis,  Mauritius.  Presented  by  Mr.  Jdhn  W.  Hoi  way.  United  States 
vice-consul,  to  Mr.  L.  H.  Dewey.     Receive<l  May  10,  1904. 

*' My  principal  object  in  introducing  them  is  to  determine  whether  there  is  any 
difference  between  Port(j  Rico  'maguey'  and  Mauritius  ^als&r  vert.'"     (Dervey.) 

10968.    Magnolia  pumila.  Magnolia. 

From  Canton,  China.  Presentecl  bv  Mr.  Thomas  Griffith.  Received  Mav  23, 
1904. 

**  Plants  of  an  ornamental  known  in  Canton  as  '  Yei-hap.'  Said  by  Captain  Berna- 
dou,  of  the  United  States  Navy,  to  be  a  great  favorite  among  the  Chinese,  the  flowers, 
which  are  fragrant,  being  used  for  boutonnieres.  Occasionally  cultivated  in  the 
South."     {FairchUd.) 

10969  to  10974. 

Presented  by  Mr.  Frederick  Cramer,  thru  Dr.  L.  O.  Howard.  Receive<i  May 
28,  1904. 

10960.     (Undetermined.)  Cactus. 

From  the  City  of  Mexico,  Mexico. 

"  A  low-growing  species  of  cactus,  the  small  berry-like  cactus  fruit  of  which 
is  said  to  be  edible.     Probably  conjas  from  Michoacan."     (Fairchild.) 

10070.     Citrus  aurantium.  Orange. 

From  Atotonilco,  State  of  Jalisco,  near  Guadalajara,  Mexi(;o.  . 

Telon.     Said  to  be  the  very  best  seedling  orange  raised  in  southern  Mexico. 
Like  a  lemon  but  round  like  an  apple.     Sweet  tasting."     (Fairchild.) 

10071. 

From  the  City  of  Mexico,  Mexico. 

A  (collection  of  seeds  secured  by  Mr.  Cramer  from  all  over  Mexico,  mostly 
of  ornamental  flowers,  shrubs,  and  trees. 
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CShick-pea. 


Chick-pea. 


10969  to  10974— Continued. 

10972.     ( Undetermined. ) 
From  Guadalajara,  Mexico. 

Seeds  of  a  medicinal  plant. 

10973.  CiCER   .\RIETINUM. 

From  Mexico. 

10974.  CiCBR   ARIETINUM. 

From  Jalisco. 

**(jrrown  on  dry,  arid  lands  in  the  hotter  portions  of  Mexico  without  irriga- 
tion. The  weevils  which  attack  thiri  chick-()ea  are  said  to  be  injurious  to  other 
cereals.  These  seed  should  be  carefully  fumigated.  Raised  in  Mexico  on 
heavy,  dry,  black  soil."     (Fairchild.) 

10975.    Castilla  sp.  ( ?). 

From  Chiapas,  Mexico.     Presented  by  Mr.  James  Maunder,  thru  Dr.  L.  O. 
Howard.     Received  May  23,  1904. 

Mr.  Maunder  considers  this  a  valuable  variety. 

10976  and  10977. 

From  Quito,  Ecuador.     Presented  by  Mr.  Luis  Sodiro,  S.  J.,  a  botanist  and  stu- 
dent of  Ecuador  agriculture.    Received  May  25,  19()4. 

10976.     Festuc.v  pabulakis.  10977.     Poa  mulalexsis. 

"  Mr.  Sodiro  remarks  that  Nos  10976  and  10977  are  some  of  the  mont  remarkable 
forage  grasses  of  the  mountain  region  of  Ecuador.  They  are  likely  to  prove  of  value 
in  certain  portions  of  this  country."     ( Fairchild. ) 


10978.      PeRSEA   GRATI8SIMA. 


Avocado. 


From  Guatemala.     Presented  by  Hon.   Alfred  A.  Winslow,   connul-general, 
Guatemala,  Central  America.     Received  May  23,  1904. 


10979  to  10999. 

From  Hsi-an,  China.     Presented  hy  Mr.  VV.  \V. 
of  American  vegetables  sent  him  m  December, 

Seed  as  follows: 

10979.     ('annabih  sativa. 

10980. 

A  mixture,  but  labeled  "  Parsley." 

10981.  Brassica  pe-tbai. 

10982.  Brassica  alba. 

10983.  Brassica  alba. 

10984.  Brassica  pe-tsai. 
10986.     hordeum  vulgarb. 
10986.     PisuM  sp. 

10987.       PiSUM  SATIVUM. 

10988.  Allium  cepa. 

10989.  Beta  vuixiARis. 

10990.  Raphanus  sativus. 

10901.       ViCIA  FABA. 

10992.     Triticum  vulgare. 
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1903.     Receive<i  May  23,  UH)4. 


Hemp. 


Pe-tsai  cabbage. 

White  mustard. 

White  mustard. 

Pe-tsai  cabbage. 

Barley. 

Pea. 

Pea. 

Onion. 

Beet. 

Spring  radish. 

Broad  bean. 

Winter  wheat. 
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10979  to  10999— Continued. 

10098.  Trigonella  kobnum-grabcum. 

10994.  Brassioa  pk-tsai. 

10996.  ApIUM  GRAVBOLEN8. 

10996.  LAcrrucA  SATrvA.' 

10997.  bras8ica  pe-thai. 

10998.  Lactica  sativa. 

10999.  Lactuca  sativa. 


Fenu^eek. 

Pe-tsai  cabbage. 

Celery. 

Lettuce. 

Pe-tsai  cabbage. 

Ijettiice. 

liettace. 


11000.    Phleum  pratense. 

From  Tokyo,  Japan.  Received  from  Mr.  T.  Watase,  president  of  the  Tokyo 
Plant,  Seed,  and  Implement  Ck)mi>anv,  thru  Dr.  Oscar  Loew,  Imperial  Uni- 
versity, Tokyo,  May  31,  1904. 

"Seed  from  Hakkaido,  the  northern  island  of  Japan."     (Fairchild.) 

11001.      NiCOTIAKA  TABACUM.  TobaCCO. 

From  Sao  Paulo,  Brazil.  Secured  thru  Dr.  Horace  M.  Lane,  president  of  the 
Mackenzie  College.     Received  May  23,  1904. 

Oriolo, 


11002.    Pancratium  sp. 

From  Arcelia,    Guerrero, 
Received  June  6, 1904. 


Mexico.      Presentecl    by  Mr.    Federico    Chisolm. 


11003.    Phoenix  dactylifera. 


Date. 


From  Biskra,  Algeria.  Received  thru  Monsieur  Colombo  by  Mr.  E.  F. 
Chumard,  of  Imperial,  Cal.,  Mr.  E.  A.  Bessey,  of  this  Department,  acting  as 
agent  in  the  transaction,  the  previous  correspondence  having  been  conducted 
by  Mr.  Walter  T.  Swingle. 

Deglet  Noor, 

11004  to  11009. 

From  Arcelia,  Guerrero,  Mexicx).  Received  thru  Mr.  Federi(!o  Chisolm,  June 
15,  1904. 

A  collection  of  native  Mexican  seeds  and  bulbn  as  follows: 

11004.  >    PsiDIUM   MOLLE. 

Strawberry-flavored  guayabillas. 

11005.  •  PSIDIUM   MOLLE. 

From  fruits  having  at  least  four  distinct  flavors. 

11006.  SpONDIAS   PURPUREA. 

11007.  Sl»ONDlA8   PURPUREA. 

11008.  LiLiUM  sp.  (?). 

11009.  (Unidentified.) 


Guayabilla. 

Guayabilla. 

Giruela. 

Giruela. 

Scarlet  lily. 


11010  to  11017. 

From  Sepa<!uite,  Guatemala.     Received  thru  Mr.  O.  F.  Cook,  June  6,  1904. 

11010.     Ananas  sativuk.  Pineapple. 

A  spiny-leaved  pineapple  peculiar  to  this  immediate  neighborhood,  where  it 
grows  and  ripens  at  a  higher  and  cooler  elevation  than  any  other  sort.  The 
leaves  are  very  broad  and  drooping,  giving  a  ver^  characteristic  appearance. 
The  flesh  is  yellow,  and  of  moderately  good  (juality,  inferior  to  the  best  hot- 
countiy  sorts,  but  better  than  the  latter  when  grown  in  these  humid  highlands. 
It  might  be  of  use  in  the  mountains  of  Porto  Rico,  Hawaii,  or  the  Philippines. 
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11010  to  11017— Continued. 

11011.     Ananas  sativth.  Pineapple. 

A  smooth  variety,  not  native  here.     Perhaps  the  Smooth  Cayenne. 
11012  to  11017.     Chamaedorka  8pp.  Palm. 

A  collection  of  amall  palms  which  will  l>e  identified  later. 

11018.  Trifolium  PRATEN8E.  Red  clover. 

From  Toledo,  Ohio.     Received  thru  S.  W.  Flower  &  Co.,  June  10,  1904. 

11019.  Trifolium  hybridum.  AUdke. 

From  Toledo,  Ohio.     Receivetl  thru  S.  W.  Flower  &  Co.,  June  10,  1904. 

11020.  Prunus  sp.  Plmn. 

From  Moody,  Ala.     Received  thru  MrjkD.  S.  Jones,  June  9,  1904. 

Yanntr,  "Bud  sticks  of  a  variety  of  wild  plum  which,  according  to  Mr.  Jones, 
ripens  in  Alabama  al>out  September  10.  If  house  ripened  the  plums  resemble  in 
taste  the  Wild  Ooose,  but  are  meatier.  When  taken  from  the  tree  they  are  bitter, 
but  when  mellowed  thejr  are  excellent.  This  is  a  wild  sort,  probably  of  the  family 
of  the  Wild  Ooose^  and  ripening  so  late  that  they  are  considered  valuable  for  culinary 
purposes.  Altho  possibly  known  to  other  nurserymen,  Mr.  Jones  does  not  find  them 
cataloged  by  any  nursery  firm.  The  fruits  are  medium  in  size,  deep  red  in  <'olor, 
and  they  are  peculiarly  free  from  disease,  seldom  being  attacked  by  the  curculio.'' 
(FairchUd.) 

11021  to  11033. 

From  Buitenzorg,  Java.     Presented  by  Doctor  T»eub.     Received  June  15,  1904. 
As  follows: 

11021.  Calophvllum  hasskarlii. 

11022.  Calophvllum  kunstleri  longipolium. 
11028.  Calophvllum  spectabilb. 

11024.  Calophvllum  spbctabile  ceramicum. 

11025.  Caixiphyllum  spectabile  miquelll 

11026.  Calophvllum  vbnulosum. 

11027.  Garcinia  dioica. 

11028.  Garcinia  dulcw  pvriforhis. 

11029.  Garcinia  dulcis  sylvestris. 

11080.  Garcinia  fusca. 

11081.  Garci.via  loureiri. 

11082.  Garcinia  xanthochvmus. 
11088.  Mesua  ferrea. 

11034.    Prunus  CERA8U8.  Cheny. 

From  Moscow,  Russia.     Received  thru  Mr.  E.  A.  Bessey,  June  15,  1904. 

Vladimir.    Two-year-old  trees  (seedlings)  of  this  resistant  variety  of  cherry  from 
the  trial  gardens  of  Immer  &  Son,  Moscow. 

11035  to  11038.     NiGOTiANA  tabacum.  Tobacco. 

From  Sao  Paulo,  Brazil.     Received  thru  Dr.  Horace  M.  Lane,  president  of  the 
Mackenzie  College,  June  9,  1904. 
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11035  to  11038— Continued. 
Seed  of  four  varieties  of  tobacco  commonly  grown  in  Brazil,  as  follows: 

1 1 08  5 .     A  meric.ano  fino. 

Grown  in  the  interior  of  Bahia.     The  original  stock  probably  came  from  the 
United  States.     - 

11086.     Bahiano. 

A  native  variety  grown  in  Bahia,  from  which  the  celebrated  Bahia  leaf  is 
made. 

11037.     Santa  Cruz. 
A  native  tobacco  grown  in  Rio  Grande  do  Sul.     This  sort  is  highly  esteemerl. 

11088.     Turco. 
Grown  around  Sao  Paulo  for  many  years.     The  variety  is  of  Asiatic  origin. 

11039  to  11119. 

From  Abyssinia,  Africa,     Received  thru  Hon.  Robert  P.  Skinner,  commissioner 
of  the  United  States  to  Abyssinia, <Iune  3,  1904. 

*'A  collection  of  seeds  made  for  Mr.  Skinner,  under  his  direction,  by  M.  Eugdne 
Carette  Bouvet,  of  the  Dir^-Daoua,  Voie  de  Djibouti,  C6te  Franyaise  des  Somalia. 
This  collection  represents,  in  the  main,  crops  cultivated  by  the  Abyssinians.'*  ( Fair' 
child). 


11030. 

Triticum  durum. 

11067. 

Andropogon  sorghum. 

11040. 

HORDEUM  Sp. 

11068. 

RiciNus  sp. 

11041. 

HORDECM  sp. 

11069. 

RiciNus  sp. 

11042. 

HoRDEUM  sp. 

11070. 

RlCfNUS  sp. 

11043. 

HoRDEUM  sp. 

11071. 

RiciNus  sp. 

11044. 

HoRDECM  sp.   , 

11072. 

RiciNus  sp. 

11045. 

GOSSYPIUM   sp. 

11078. 

RiciNus  sp. 

11046. 

GossvpiUM  sp. 

11074. 

ViGNA  SINENSIS. 

11047. 

GOSSYPIUM   sp. 

11075. 

Vigna  sinensis. 

11048. 

GOSSYPIUM   sp. 

11076. 

Vigna  sinensis. 

11040. 

Triticum  sp. 

11077. 

Coriandkum  sativum. 

11050. 

Triticum  sp. 

11078. 

COFFEA    sp. 

11051. 

Triticum  sp. 

11070. 

LINU.M    USITATI88IMUM. 

11052. 

Triticum  sp. 

11080. 

Ervum  lens. 

11058. 

Triticum  sp. 

11081. 

Brassica  oleracea. 

11054. 

Triticum  sp. 

11082. 

Andropogon    sorghum. 

11055. 

PnA8EOLUS    VULGARIS. 

11088. 

Andropogon    sorghum. 

11066. 

Phaseolus  vuloaris. 

11084. 

Andropogon    sorghum. 

11057. 

Phaseolus  vulgaris. 

11085. 

Andkopogon    sorghum. 

11058. 

Andropogon  sorghum. 

11086. 

( Unidentified. ) 

11050. 

Andropogon  sorghum. 

11087. 

Trigonella    poenum- 

11060. 

Andropogon  sorghum. 

GRABCUM. 

11061. 

ANDROPOCiON   sorghum. 

11088. 

Trigonella    foenum- 

GRABCUM. 

11062. 
11068. 

Andropocjon  sorghum. 
Andropogon  sorghum. 

11089. 
11090. 

(Unidentified.) 
Vigna  sinensis. 

11064. 

Andropogon  sorghum. 

11091. 

Vigna  sinensis. 

11065. 

Andropogon  sorghum. 

11092. 

(Unidentified.) 

11066. 

Andropogon  sorghum. 

11093. 

GUIZOTIA  OLEIFBRA. 
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11039  to  11119— Continued. 

11004. 

Triticum  dicoccum.                        ] 

L1107. 

11005. 

CiCER   ARIETINUM.                                      1 

LI  108. 

11O06. 

Lepidium  sativum.                         ] 

LI  100. 

11O07. 

PlSUM   SATIVUM.                                             ] 

LlllO. 

11008. 

PhASEOLUS  RADIATU8.                              1 

Lllll. 

11000. 

Triticum  durum.                             1 

L1112. 

11100. 

Eleusixe  coracana..                     ] 

L1113. 

11101. 

Ck>RIANDRUM   SATIVUM.                             ] 

L1114. 

11102. 

Vicia  fab  a.                                    1 

L1115. 

11103. 

ViCIA  faba.                                            ' 

Line. 

11104. 

(Unidentified.)                               ] 

L1117. 

11105. 

Ervum  lens.                                   1 

L1118. 

11106. 

Zea  mays.                                        J 

LlllO. 

guizotia  oleifera. 
Capsicum  prutescens. 

CiCEB  ARIETINUM. 
CiCER  ARIETINU.M. 
PiBUM   Sp. 

PiauM  sp. 

LlNl'M    USITATI8HIMUM. 

Centaurea  sp. 

CaRTHAMUS   TINCTORIU8. 
HORDEUM   sp. 
Eragrootis    ABVSSI.VICA. 
Eragrostis  abyssinica. 
Andropogon  sorghum. 


11120  to  11127. 

From  Santa  Barbara,  Cal.     Received  thra  Dr.  F.  Franceschi,  June  20,  1904. 

A  coHection  of  plants  for  experimental  work  carried  on  in  cooperation  with 
Prof.  Haven  MetcaJf,  of  the  South  Carolina  Agricultural  Experiment  Station, 
Clemson,  S.  C. 

11120.  PaSSIFLORA  COERILEA.  11124.  Pahsifl(3ra    acerifolia. 

11121.  Passiflora  edulis.  11125.  Passiflora  ligularts. 

11122.  Passiflora  pfordii.  11126.  P.\H8I  flora  a  lata. 

11123.  Passiflora  manicata.  11127.  Tacsonia  exoviensis. 

11128.    Phoenix  dactylifeea.  Date. 

From  Fayuin,  Egypt.    Received  thru  Mr.  H.  A.  Rankin,  of  the  Egyptian  Market 
Company  (Limited),  June  21,  1904. 

Wahi. 


11129  to  11236. 

Miscellaneous  seed  on  hand  July  1,  1904.     Numbered  to  facilitate  the  keeping  of 
record  of  distribution. 


11129.     Agropyron  tenerum. 

From  Northnip,  King  &  Co.,  Minneapolis,  Minn. 
lll'SO.    Agrostis  alba. 
11131.     Andropogon  halepensis. 
11132  to  11136.     Andropogon  sorghum. 

11132.  Cofman, 

11133.  Amber. 

11134.  Folger. 

11137.  Andropogon  sorghum. 
Jfhite. 

11138.  Andropogon  sorghum. 
MTiite. 

11139.  Anthoxanthum  odoratum. 


Slender  wheat-^ass. 

Bedtop. 

Jolinson  grass. 

Sorghum. 

11135.  KaJisas  Orange. 

11136.  Collier. 

Kafir  com. 

Mile. 
Sweet  vernal  grass. 
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11129  to  11236— Continued. 

11140.  Arachis  hypogaba. 
Spanish.     Received  March  25,  1904. 

11141.  Arrhenatherum  elatius. 

11142.      AtRIPLBX   8EMIBACCATA. 


Peanut. 

Tall  meadow  oat-grass. 

Saltbuali. 


Received  from  the  California  Experiment  Station. 


11143.     Arrhenatherum  elatius. 

11144   to    11151.      AVENA   8ATIVA. 

11144.  Banner, 

11145.  Burt. 

11146.  California  While. 

11147.  Dakota  Gray. 
11152  to  11168.     Beta  vulgaris. 


Tall  meadow  oat-grass. 

O&t. 

11148.  Green  Mountain. 

11149.  Hopetown. 

111 50.  Improved  American, 

11151.  Swiss  White. 

Sugar  beet. 


11152.  Kleintvanzleben. 

From  Utah  Sugar  Refining  Company,  Lehi,  Utah.     (Seed  Lab.  No. 
12846.) 

11153.  Kleinivamleben. 

From  H.  C.  &  J.  B.  Agnew,  Agnew,  Cal.     (Seed  Lab.  No.  12848.) 
11154. 

From  E.  H.  Morrison,  Fairfield,  Wash.     (Seed  Lab.  No.  13007.) 
11155.     Kleinvxmzlehen  Nachzuchl. 

From  H.  Bennecke  &  Son,  Germany. 
11156. 

^rom  the  Alma  Sugar  Company,  Alma,  Mich. 

11157. 
From  France. 

Ill  58.     Kleinivamleben. 

11159.     Mangel-vmrzel. 

Ill  60.     Kleinwamlehen.      ( M i chigan  grown. ) 

From  Pennsylvania  Sugar  Refinery. 

11161.     Hoeming^s  Improved  Kleinwamlehen  *S)x,'ci«/  Elite. 

11162. 


From  Utah  Sugar  Company,  Lehi,  Utah. 
No.  12756.) 


Crop  of  1901.     (Seed  Lab. 


(Seed  Lab.  No.  12790.) 

Broom  com. 


11168. 

From  H.  C.  &  J.  B.  Agnew,  Agnew,  Cal. 

11164.  Andropogon  sorghum. 
Tennessee  Evergreen. 

11165.  Brassica  napus. 
Dwarf  Essex. 

11166.  Bromus  inermis. 

11167.  Bromus  unioloidbs. 
From  J.  M.  Thorbum  &  Co.,  36  Cortlandt  street,  New  York,  N.  Y. 

11168.  Chaetochloa  iTALiCA.  German  millet. 

11169.  Capriola  D.\CTYLON.  Bermuda  grass. 

11170.  CicER  arietinum.  Cbick- 


Smooth  brome-grass. 
Bescue  grass. 
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11129  to  11236— Continued. 

11171.  Dactylis  glomerata. 

11172.  euchlaena  mexicana. 
11178.  Fagopyrum  esculentum. 

11174.  Festcca  elatior. 

11175.  Feotuca  heterophylla, 

11176.  Festuca  ovina. 

11177.       FeOTITCA    PRATEN818. 

11178.  Febtuca  rubra. 

11179.  Glycine  hibpida. 
Early  Black. 

11180.  Glycine  hispioa. 


Orchard  grass. 

Teosinte. 

Buckwheat. 

Tall  fescue. 

Various-leafed  fescue. 

Sheep's  fescue. 

Meadow  fescue. 

Bed  fescue. 

Soy  bean. 

Soy  bean. 


Egryptian  cotton. 


(Plant  Breeding  No.  55. ) 
(Plant  Breeding  No.  62. ) 
(Plant  Breeding  No.  61.) 


Yellow. 

11181  to  11186.     GoesYpiUM  barbadbnse. 

11181.  'MU  Afifi.     ( Plant  Breeding  No.  56. ) 

1 1 182.  JannovUch.     ( Plant  Breeding  No.  63. ) 
1 1 188.  Ashmuni.     (Plant  Breeding  No.  59. ) 
11184.  Mil  Afifi, 
11186.  A  shmunL 

1 1 1 86.  Ashmuni. 

11187  to  11190.     GossYPiUM  8p.  Cotton. 

11187.  (No  label.)  11189.     Rivers. 

11188.  King.  11190.     Upland. 

11191.  Helianthus  annuub.  Sunflower. 
Received  from  the  Division  of  Chemistry  in  1901. 

11192.  HoRDEUM  vulgare.  Barley. 

Manchurian.    From  the  Minnesota  Agricultural  Experiment  Station.    ( Minn. 
No.  105.) 

11193.  Hordeum  vulgare.  Barley. 
Tennen^e  Winter.     From  the  Tennessee  Agricultural  Experiment  Station. 

11194.  Lathyrub  htipularis. 

11195.  Lathyruh  azureus. 

11196.  Lathyrub  coccineus. 

11197.  Lathyrus  sativus. 

11198.  Lathyrub  sativus. 
Received  from  C.  C.  Morse  &  Oj.,  Santa  Clara,  Cal. 

11199.  Lathyrus  sativus. 
From  Agricultural  Experiment  Station,  Berkeley,  Cat 


Bitter  vetch. 
Bitter  vetch. 

Bitter  vetch. 


11200.  Lathyrus  tingitanus. 

From  C  C.  Morse  &  Co.,  Santa  Clara,  Cal. 

11201.  Lespedeza  striata. 

11202.  lolium  italicum. 

11203.       LOLIUM    PEllENXE. 

1 1 204.     Ijotvh  corn iculatus. 
7217— No.  97—07 i 


Tang'ier  scarlet  pea. 

Japan  clover. 

Italian  rye-g^ass. 

Perennial  rye-^ass. 

Bird's-foot  trefoil. 
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11129  to  11236— Continued. 

11205.  LUPINl'8  AFFIN18. 

11206.  LUPINUH  ANGU8TIFC)LIU8. 

11207.  LuriNr8  Li'TEirs. 

11208.  MeDICAUO  DENTICCLATA. 

11209.  MbOICAGO  8ATIVA. 

11210.  MeOICAUO  8ATIVA. 

11211.  MeDICAGO  8AT1VA. 


Blue  lupine. 

Blue  lupine. 

Yellow  lupine. 

Bur  clover. 

Alfalfa. 

Alfalfa. 

Alfalfa. 


Turkestan.     From  Henry  Nungeeser  &  Co.,  New  York,  N.  Y. 


11212. 

11213. 
11214. 
11215. 
11216. 
11217. 
11218. 

11219. 

WiiUer. 

11220. 
11221. 


Mel  I  LOTUS  alba. 

MUCUXA  UTILIS. 
PeNNISETUM  TYPHt)IDEUM. 
PhLEUM   PRATEN8E. 
PiSlTM  AKVEN8E. 
POA  PKATEN8IS. 
Sec  ALE  CEREALS. 
Sbcale  CBREALE. 


Sweet,  or  Bokhara,  clover. 

Velvet  bean. 

Pearl  millet. 

Timotliy. 

Canada  field  pea. 

Kentucky  blueg^f 


Hungarian  gvBSB. 


Alsike. 

Crimson  clover. 

Red  clover. 

White  clover. 

Wheat. 


ChAETCK-HLOA  ITALICA. 

Trifolium  alexandrinum. 
From  C.  C.  Morse  &  Co.,  Santa  Clara,  Cal. 

11222.  Trifolium  hybriditm. 

11223.  Trifolium  incarnatum. 

11224.  Trifolium  pratense. 

1 1 225.  Trifolium  repens. 
11226  to  11229.     Triticum  vuusarb. 

11226.  Ziinmerman.  11228.     Pr<?«eon  (Spring). 

11227.  Budapest,  11229.     Turk^j. 

From  the  Agricultural  Experiment  Station,  Manhattan,  Kans. 

11230.       ViCIA  BITHY.NICA. 

11231.  ViciA  FULGEN8.  Scarlet  vetch. 

11282.  V'lciA  NARBOXNEN8I8.  Narbonne  vetch. 

11238.  V^iciA  8ATIVA.  Common  vetch. 

11284.  ViciA  VILL08A.  Hairy  vetch. 

11236.  ViciA  viLLosA.  Hairy  vetch. 

Inoculated  April  16,  1904. 

11286.     ViGNA  8iNE.\8i8.  Co^wx»ea. 

Warren.      From    Professor    Newman,    .Agricultural    Experiment    Station, 
Fayetteville,  Ark. 

11237  to  11251.     Beta  Vuixmkis.  Sugar  beet. 

Seed  from  1903  crop  remaining  on  hand  July  1,  1904,  after  the  distribution  made 
by  Mr.  J.  E.  W.  Tracy.     Previous  distribution  recorded  under  these  numbers, 

11237.  Kleinwixnzleben. 

From  Klein  Wanzleben   Sugar   Company,    Klein   Wanzleln^n,   (ierinanv. 
(Tracy's  No.  12853.) 

1 1 238.  Schreiher's  Specialitat. 

From  G.  Schreiber  &  Sons,  Nordhausen,  Ciermany.     (Tracy's  No.  12854.) 
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11237  to  11251— Continued. 

11239.  From  l^ehi  Sugar  Company,  Lehi,  Utah.     (Tratry'a  No.  12856.) 

1 1 240.  Elite  KleinwanzUbm. 

From  the  Empire  Sugar  Company,  Lyons,  N.  Y.  Originally  from  Dippe 
Brothers,  Quedlinburg,  Germany.     (Tracy's  No.  12867.) 

1 1 241 .  Kle'mwanzleben, 

From  the  Empire  Sugar  Company,  Lvons,  N.  Y.  Originally  from  Kuhn 
&  Co.,  Naarden,  Holland.     (Tracy's  No.  12868.) 

1 1 242.  Kleinvxinz/eben. 

From  the  Empire  Sugar  Company,  Lyons,  N  Y.  Originally  from  F.  Heine, 
Hadmersleben,  Germany.     (Tracy's  No.  12859.) 

1 1 243.  Klemvxut2M)€n. 

From  the  American  Beet  Sugar  Company,  Grand  Island,  Nebr.  (Tracy's 
No.  12860.) 

1 1 244.  Klein  itximleben . 

From  the  vSanilac  Sugar  Refining  Company,  Croswell,  Mich.  Originally 
from  Orro  Hoeming,  Eisleben,  Germany.     (Tracy's  No.  12862.) 

1 1 245 .  Kleiiiwanzlehen . 

From  the  Sanilac  Sugar  Refining  Company,  Croswell,  Mich.  Originally 
from  Henry  Mette,  Qaed  1  in bui^g,  Germany.     (Tracy's  No.  1286:1) 

11246.  Jaensch  Victrix. 

From  the  Sanilac  Sugar  Refining  Company,  Croswell,  Mich.  Originally 
from  Gustav  Jaensoh,  Aschersleben,  Germany.     (Tracy's  No.  12864.) 

11247.  Knauer's  Mangold. 

From  the  Sanilac  Sugar  Refining  Company,  Croswell,  Mich.  Originally 
from  M.  Knauer,  Grobers,  Germany.     (Tracy's  No.  12766. ) 

11248.  Aderstadl, 

From  the  Sanilac  Sugar  Refining  Company,  Croswell,  Mich.  Originally 
from  M.  Knauer,  Grobers,  Germany.     (Tracy's  No.  12866.) 

1 1 249 .  Kleinwiz  tizlehen. 

From  the  Menominee  River  Sugar  Refining  Company,  Menominee,  Mich. 
Originally  from  the  Klein  Wanzleben  Sugar  Factory,  Klein  Wanzlel)en, 
Germany.     (Tracy's  No.  12867.) 

11250.  Elite  Kleimvanzleben. 

From  the  Menominee  River  Sugar  Refining  Company,  Menominee,  Mich. 
Originally  from  Otto  Bruenstedt,  Schladenam-Hartz,  (iermany.  (Tracy's 
No.' 12868.) 

11251.  Elite  KleinwanzUben. 

From  Menominee  River  Sugar  Refining  Company,  Menominee,  Mich. 
Originally  from  C.  Braune,  Biendorf,  Germany.     (Tracy's  No.  12869.) 

11252  to  11258. 

Plants  and  seeds  presented  to  or  secured  by  Mr.  P.  H.  Dorsett  for  planting  at  the 
Plant  Introduction  Garden,  Chico,  Cal. 

11252.      JUGLANS  CALIFORNICA   X  QUERCUS  (?). 

Presented  by  Mr.  S.  M.  Desher,  Garden  Grove,  (^al. 

**This  is  one  of  a  number  of  trees  from  a  planting  made  for  grafting  stock 
alK>ut  two  years  ago. ' '     ( Dorsett. ) 

11253.  JuGLANs  NIGRA.  Black  walnut. 

Nuts  from  Mr.  Ewing  D.  Johnson's  farm,  near  Rockbridge,  southeast  of 
Columbia,  Mo. 

11254.  HicoRiA  sp.  Hickory. 

Small  hickory  nuts  from  Mr.  F^wing  D.  Johnson'H  farm,  near  Rockbridge, 
southeast  of  0)lumbia,  Mo.     Secure<i  in  February,  1904. 

11255.  Amygdalus  hyb.  Peach  almond. 
Seeds  from  G.  W.  H.  fruit  ranch.     Received  October  22,  1903. 
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11252  to  11258— Continued 

11256.  HicoBiA  pp.  Hickory. 

IjBiTfSfi  hickory  nab?  from  Wolfskill  Ranch,  Yolo  Coimtv,  Gal.     Received 
f>!tober  10,  19()3. 

11257.  Jig  LANS  cinebea.  Butternut. 
Note  from  Wolfekill  Ranch,  Yolo  County,  Cal.     Received  October  25,  1903. 

11258.  Cedkih  libani.  Cedar  of  I«ebaiioii. 

See«l  from  an  avenue  of  trees  near  Pasadena,  Cal.    Presented  by  Mr.  C.  R. 
LokinH,  Pasadena,  Cal. 

11259  to  11262. 

From   Hacienda  ''La  Trinidad/*  Arcelia,  Guerrero,  Mexico.     Presented   by 
Mr.  Federico  Chisolm.     Receive*  1  June  24,  1904, 

A  collection  of  unidentified  Mexican  bulbs. 

11263.    (tossypium  herbacf.um.  Cotton. 

From  Valetta,  Malta.    Presented  by  Dr.  Giovanni  Borg.    Received  June  20,  1904. 

MitlieM.  "See<l  of  the  old  Maltese  cotton,  which,  according;  to  Doctor  Borg,  has 
been  cultivate<l  in  Malta  since  the  times  of  the  Phoenicians,  three  thousand  years 
ago.  This  is  an  early-ripening  sort,  maturing  its  bolls  in  August  or  September.  It 
is  a  very  hardy  sort,  of  low  habit,  and  flowers  and  sets  with  bolls  when  quite  younjf. 
DcK'tor  Borg  says  it  nhould  be  sown  rather  thick  and  that  it  is  a  very  productive 
sort.  The  fil)er  is  rather  short,  altho  very  strong  and  elastic.  Introduced  as  of 
possible  use  in  the  experiments  against  the  boll  weevil  because  of  its  earlv-ripening 
habit."     (FairchUd.) 

11264  to  11268. 

From  ( Jeneva,  Idaho.     Received  thru  Mr.  F.  W.  Boehme,  June  23,  1904. 

A  collection  of  grains  adapted  to  high  altitudes,  as  follows: 

11264.  HoKDEUM  vcLGABE.  Barley. 
Beardless. 

11265.  HoRDEUM  vrixiARE.  Barley. 
Beardless  and  hull-less. 

11266.  Triticum  vulgare.  WHeat. 
Spring  wheat. 

11267.  LiNUM  usiTATissiMUM.  Flaz. 

11268.  Sbc'ale  cereale.  Rye. 
Spring  rye. 

11269.     Hyphaene  crinita.  Domn  palm. 

From  Tpper  P^gypt.     Received  thru  Mr.  T.  H.  Kearney,  June  15,  1904. 

' '  Botanical ly  this  is  one  of  the  most  interesting  palms  in  the  world,  as,  unlike  almost 
all  others,  it  has  a  branching  stem.  It  is  suited  to  a  frostless  and  exceptionally  drj^ 
region  and  may  succeed  in  the  warmest  and  driest  portions  of  this  country.  The 
fruits,  which  are  pnnluced  in  large  clusters,  are  used  for  food  by  the  poorer  classes, 
the  part  eaten  being  the  fibrous,  meAly  husk,  which  tastes  something  like  gin^r- 
bn»ad,  and  for  this  reiu^on  is  called  the  *•  gingerbread  tree"  of  Egypt.  A  dnnk 
called  **coca"  is  also  made  from  this  fibrous  husk  and  the  large,  yellowish  bro^ii, 
iH'autifully  polislunl  fruits  of  this  palm."     ( Kearney. ) 

11270  to  11274. 

From  Julapa,  Mexico.     Presentc<i  bv  Mr.  Frank  N.  Mever  to  Mr.  G.  AV.  Oliver. 
He<H'iYe(l  June  23,  1904. 

Seeds  of  five  wild  Mexican  plants,  mostly  unidentified. 
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11275.  Medicago  satiya.  Alfalfa. 

From  Chi(!ago,  111.     Received  thni  the  Albert  Dickinson  ComiMiny,  June  28, 1904. 
(Ordered  by  sample  ** Cabin.") 

11276.  Trifolium  kepens.  "VThite  clover. 

From  Chicago,  III.     Received  thru  the  Albert  Dickinson  Company,  June  2fe,  1904. 
(Ordered  by  sample  "Boil.") 

11277  to  11341.    Phoenix  dacttlifera. 

From  Orl6ansville,  Algeria.     Received  thru  Yahia  ben 
Sixty-five  date  palms,  all  from  the  Mzab  oasis. 
11277.     DegletNow, 


11278. 

Deglel  Noor. 

11279. 

Deglet  Noor, 

11280. 

Mhars. 

11281. 

Rhars. 

11282. 

Rhars. 

11288. 

Ilamraya, 

11284. 

Hamraya. 

11286. 

Hamraya. 

11286. 

Tadala. 

11287. 

Tadala. 

11288. 

Tadala. 

11289. 

Tadala, 

11290. 

Tadala, 

11291. 

Tadala. 

11292. 

Tad4ila. 

11293. 

T<td4ih  (?). 

11294. 

BerU  Kebaia. 

11295. 

Bent  Kebaia. 

11296. 

Bent  Kebaia. 

11297. 

Bent  Kebaia. 

11298. 

Bent  Kebaia. 

11299. 

Bent  Kebaia. 

11300. 

Bent  Kebaia. 

11801. 

Bent  Kebaia. 

11302. 

A'  Ooshet. 

1 1803. 

A'  Ooshet. 

11304. 

A'OosheL 

11306. 

Kseba. 

11306. 

Kseba. 

11807. 

Kseba. 

11308. 

Kerboosk. 

1 1309. 

Kerboosh. 

LA. 

Date 

'ahia  ben  Kassem,  July  5,  1904. 

11310. 

Kerboosh. 

11311. 

Kerboosh. 

11312. 

Tafazween. 

11313. 

Tafazween. 

11314. 

Tafazween. 

11316. 

Timjoohert. 

11316. 

Timjoohert. 

11317. 

Timjoolieri. 

11318. 

Timjoohert. 

11319. 

Timjoohert. 

11320. 

Timjoohert. 

11321. 

Timjoohert. 

11322. 

Timjoohert. 

11323. 

Timjoohert. 

11324. 

Timjoohert. 

11326. 

Timjoohert. 

11326. 

Tamzoohart. 

11327. 

Tamzoohart, 

11328. 

Taoorarhet. 

11329. 

Taoorarhet. 

11330. 

Taoorarhet. 

11331. 

TjOzerza. 

11332. 

Tazeza'oot. 

11333. 

Tazeza^oot. 

11334. 

Tazeza*oot. 

11335. 

Toojat. 

11336. 

Toojat. 

11337. 

Toojat. 

11338. 

Sebaa  Ijoosif, 

11339. 

Sebaa  iMOsif. 

11340. 

(No  lal)el.) 

11341. 

Tazfxga*at. 

11342.    Nephelium  litchi. 

From  Trinitiad,  British  West  Indiew.     Received  July  2,  U)04. 
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11343.      GOSSTPIUM   BARBADEKSE.  CottOIL 

From  Valetta,  Malta.     PreHeiite<l  by  Dr.  (liovanni  Borg.     Receivwi  July  5,  1904. 

"An  Egyptian  variety  which  Doctor  Borg  has  been  trying  to  improve  on  the 
island  of  Malta.  Introduced  for  the  experiments  in  connection  with  the  1k>11 
weevil."     (Fairchild.)  | 

11344.     ViGNA  SINENSIS.  CovrpesL 

From  West  Branch,  Mich.     Received  thru  Edw.  E.  Evans  Seed  Company,  July 
8,  1904. 

Michigan  Favorite.  Said  by  Mr.  Evans  to  l)e  the  earliest  sort  known;  ripens  seed 
every  year  in  Michigan. 

11345  to  11353. 

From  Guerrero,  Mexico.     Received  thru  Mr.  Federico  (yhisolm,  July  9,  1904. 
Native  Mexican  bulbs,  not  identified.  | 

11354.     CoFFEA  sp.  Coffee. 

From  Abyssinia,   Africa.     Presented  ])y  Hon.  Robert  P.   Skinner,    American 
consul-general  at  Marseille,  France.     Received  July  11,  1904.  ' 

JIarrar.     Probably  a  wild  variety  from  Abyssinia.  J 

11355  to  11368.  Beta  vuu^aris.  Sugar  beet.  | 

Seed  from  1903  crop  remaining  on  hand  July  1,  1904,  after  the  distribution  made 
by  Mr.  J.  E.  W.  Tracy.     Previous*  distribution  re<*orde<l  under  these  numbers. 

11365.     Schreiber^s  SpecialiUit. 

From  the  Menominee  Sugar  Refining  Company,  Menominee,  Mich.  Orig- 
inally from  (t.  S<*hreib«r  &  Sons,  Nordhausen,  CJermanv.  ( Tracy V  No. 
12870. ) 

1 1 356.  Klein  uanzlehen. 

From  H.  C.  &  J.  B.  Agnew,  Agnew,  Cal.     (Tracy's  No.  12871.) 

1 1 357.  Kleinwarizhhen. 

From  Metz  &  Co.,  Streglitz,  near  Berlin,  Germany. 

11858.     From  M.  Knauer,  Grol)er8,  Germany.     Marked  7300. 

11359.  From  M.  Knauer,  (■rrol>ers,  (Germany.     Marked  7301.  I 

1 1 360.  Klein  wanzlelten. 
From  Carl  Schobert  &  Co. 

11361.  Elite  Kleinwarizleben. 

From  G.  Schreiber  &  Sons,  Nordhausen,  Germany. 

11362.  KleinuHJinzlehen. 

From  E.  H.  Morrison,  Fairfield,  Wa^h.     Purchased  in  1902  for  the  CongreH- 
sional  seed  distribution. 

1 1863 .     KleinuKi  nzlehen . 
From  E.  H.  Morrison,  Fairfield,  Wash.     (Tracy's  No.  12855.) 

1 1 364,  Kleimvanzl-ehen . 

From  C.  C.  Morse  &  Co.,  Santa  Clara,  (^al.     (Trat^y's  No.  12861. ) 

11365.  (Tracy's  No.  12844.)  11367.     (Tracy's  No.  12849. ) 

11866.     (Tracy's  No.  12847.)  11368.     (Tracy's  No.  12850.) 
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11369.     Maxgifera  indica. 


Mango. 


From  the  Government  Botanic  Gardens,  Seharunpur,  India.  Presented  by  Mr. 
Robert  Andernon,  Jjansdowne,  Pa.,  for  propagation.  Received  February  25, 
1904. 

BudB  of  the  Langni  mango. 


11370  and  11371. 

Seed  on  hand  July  1,  1904,  numbered  for  convenience  of  reconiing  distribution. 

11370.  ViGNA  SINENSIS.  Cowpea. 
Iron.     From  Mr.  T.  S.  Williams,  Monetta,  S.  G. 

11371.  Andropogon  soRGHiTM.  Sor^hum. 
Early  Amlter.     From  Mr.  Seth  Kenney,  Morristown,  Minn. 


11372  to  11477.     ViTis  sp. 


Qrape. 


From  Thomerv.  France.     Received  thru  E.  Salomon  &  Sons,  and  shipi>ed  <Hrect  to 
Nile**,  CaL 


11372 

11373 

11374 

11375 

11876 

11377 

11378« 

1137G 

11380 

11881 

11382 

11383 

11884 

11385 

11386 

11387 

11388 

11389 

11890 

11391 

11392 

11393 

11394 

11395 

11396 

11397 

11398 

11399 

11400 

11401 


RupeMrijt  Martin. 

Riparia  Grand  Glahre  X  Arainon- RupeiUris  4110. 

Pinot  X  RupeslriH  1305. 

Rupeslrig  de  Semis  81-2. 

Mourvedre  X  Rupestria  1202, 

Riparia  France. 

RupeMris  X  Berlandieri  S01-37-16S. 

Monticola  X  Riparia  I88O4. 

Monticola  X  Riparia  18816. 

Chojutelas  X  Berlandieri  4 1  R- 

(hbemei  X  Rupesirix  Ganzin  SS  A. 

Bourisguou  X  Rupesirix  4-^06, 

Mimticolii  X  Riparia  18808. 

Rupegtris  X  Berlandieri  SOI  A . 

Riparia  X  Rupestrin-Araman-Jarger  201. 

Riparia  X  Berlandieri  lGt-49. 

Riparia  X  RupeMmis  SS06. 

Viola. 

Bourisqiwu  X  RupeHris  S907. 

Berlandieri  X  Riparia  420  A . 

RupeMris  X  Berlandieri  219  A. 

Bourisquou  X  Rupeslris  109-4- 

Bourisquoii  X  Rupestrii*  4S08. 

Viola  X  Riparia. 

Berlandieri  X  Riparia  420  B. 

RupeMris  X  Riparia  1615. 

Riparia  du  Colorado. 

Riparia  X  Rupeslris  101-14- 

Berlandieri  X  Riparia  S3  E.  M. 

Rupeslris  X  Riparia  108-16. 
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11372  to  11477— Continued. 

11402.  Berlandieri  Ixifont  No.  9. 

11403.  Alicante  lionschet  X  Riparia  141  A, 

11404.  Aramoii  X  Rupestrin  Gamin  9. 

11405.  AesUvalis-Calicola  X  Riporia-RupeMris  554^. 

11406.  Berlandieri  No.  1. 

1 1 407.  Berlandieri  No.  2. 

11408.  Berlandieri  X  Riparia  157-11. 

The  following  vines  were  received  at  Niles,  April  11,  1904: 

11409.  Cordifolia  X  Riparia  lJi7-l  (/). 

11410.  Rupeslris  X  Cinerea. 

11411.  Rupestrin  X  Cordifolia  107-11. 

11412.  Ruj)e8tri8  X  Hybrid  Azemar  J  If*. 

11413.  York  X  Rupeatrii^  Ganzin  202. 

11414.  York  X  RupeatriM  Ganzin  212. 

The  following  <nittingfl  were  received  at  Niles,  Mart^h  22,  1904: 

11416.  Pinot  X  RupestriM  isor*. 

1 1416.  RujjeMriH  Othello. 

11417.  Riparia  X  Ruj)eHtri8-Aramon-Jae{fer  201. 

11418.  Riparia  X  Berlandieri  lfil-49. 

11419.  Manticola  X  Rijmria  I88O4. 

11420.  Chasselm  X  Ruimiri8  901. 

11421.  Colurnbaud  X  Riparia  2602. 

11422.  Riparia  Grand  Glnltre  X  Aramoyt-RupeMris  4IIO. 

11423.  Rnpeslris  X  Riparia  1615. 

11424.  Pinol  Bouschel  X  Riparia  3001. 

11425.  Rnpeslris  X  Petit  Bonschel-Jaeger  504- 

11426.  Berlandieri  X  Riparia  34  E.  3/. 

11427.  yfonrvedre  X  Rupefiris  1202. 

11428.  Berlandieri  X  Riparia  S3  E.  M. 

11429.  Berlandieri  X  Riparia  4^0  A. 

11430.  Bourisquou  X  Rnpeslris  603. 

11431.  Berlandieri  X  Riparia  420  B. 

1 1432.  Riparia  X  Cordifolia- Rnpeslris  106-8. 

11433.  Tisserand. 

11434.  Riparia  France. 

11435.  }fonlicola  X  Riparia  18815. 

11436.  Cabernet  X  Rupeslris  Ganzin  33  A. 

1 1437.  Riparia  X  Rupeslris  3306. 

11438.  Riparia  Martineau. 

11439.  Riparia  X  Rupeslris  Ramon. 

11440.  Rupeslris  Martin. 

11441.  Aramon  X  Riparia  143  A. 

11442.  Riparia  X  Rupeslris  101- 14. 

11443.  Rupeslris  X  Berlandieri  301  A. 
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11372  to  11477-  Continued. 

11444.  Oirignane  X  Rnpestns  604- 

11445.  Rupetstri*  X  Riparia  108-16. 

1 1446.  RupeMris  de  Semu  81-2. 

11447.  Aestivalig-Calicola  X  Riparia-Rupestris  66^h^. 

11448.  MorUicola  X  Riparia  18808. 

1 1449.  Aramon,  X  Rupestris  Ganzin  9. 

11450.  Berlandien  No.  2. 

11451.  Berlandieri  X  Riparia  167-11. 

1 1452.  Berlandieri  Lafonl  No.  9. 

1 1453.  Riparia  X  Rupestris  101. 

11454.  Oarignane  X  Rupestris  601. 

11455.  Rupestris  X  Berlandieri  S01-S7-16iS. 

11456.  Riparia  X  Rupestris  S,^09. 

1 1457.  Riparia  X  Rupestris  de  Jaeger. 

11458.  Viala  X  Riparia. 

11459.  Rupestris  Mission. 

1 1460.  ( Unidentified. ) 

The  following  cuttings  were  received  at  Niles,  April  11,  1904: 

11461.  Bourisquou  X  Rupestris  J09-4. 

1 1462.  Bourisquou  X  Rupestris  60S. 

1 1463.  Carigmine  X  Rupestris  604. 

1 1464.  Rupetiris  X  Cordifolia  107-11. 

1 1465.  Rupestris  X  Hybrid  Azemar  216. 

11466.  Alicante  Bouschet  X  Cordifolia  142  B. 

11467.  Aestivalis-Rupestris  X  Riparia  227. 

11468.  (brdifolia  X  Rupestris. 

11469.  Rupestris  X  Berlandieri  SOI  B. 

11470.  Bourisquou  X  Rupestris  4^06. 

11471.  Bourisquou  X  Rupestris  4^08. 

11472.  Carignane  X  Rupestris  601, 

11473.  Calicola  X  Aestiixdis  1S205. 

11474.  York  X  Rupestris  Gamin. 

11475.  (Unidentified. ) 

1 1476.  Cinerea-Rupestris  X  Riparia  229. 

1 1477.  ( Unidentified. ) 


11478.    Garcinia  morella. 

From  Castleton  Gardens,  Jamaica.     Received  July  18,  1904. 


Gkunboge. 


11479.    Lespedeza  striata.  Japan  clover. 

From  Aogusta,  Ga.    Received  thru  the  N.  L.  Willet  Drug  Company,  July  19, 1904. 


11480.    Euchlaena  mexioana.  Teosinte, 

From  Richmond,  Va.    Received  thru  T.  W.  Wood  &  Sons,  July  20,  1904. 
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11481.  LoLiUM  PERENNE.  English  rye-grass. 

From  New  York,  N.  Y.     K<*ceive<l  tlini  Henry  Niingeeser  &  Co.,  July  20,  19(>4, 

11482.  Fe8tu(  A  PRATENSis.  Mcado'w  fescue. 

From  New  York,  N.  Y.     Kefeive<l  thni  Henry  Nimgesser  &  Co.,  July  20,  1904. 

11483  and  11484. 

From  Ghent,  Belgium.     Re<'eive(l  thru  Mr.  Louis  Van  Houtte,  pere,  Julv  22, 
1904. 

11483.     Garcinia  livin<;ktoxei.  11484.     Lax8iu.m  Hr.M.\TR.\N.v. 

11485  to  11489.     Phoenix  dactylifera.  Date. 

From  Fayum,  Egypt.  Received  thru  Mr.  IL  A.  Rankin,  July  20,  1904. 
11486.     Saydy.  11488.     Frakhee. 

1 1486.  (iaggar.  1 1489.     S<iydy  ( male) 

11487.  Snitany. 

"  These  date  offshoots  were  wrapt  in  palm  fiber  {lif)  and  held  in  place  by 
cords.  They  were  rather  dry.  but  in  general  in  fairly  good  condition.  Mopt  of 
the  offshoots  were  small,  some  not  weighing  over  10  pounds  and  only  some  half 
dozen  weighing  over  50  pounds.  However,  considering  the  inaccessil)ility  of 
the  region,  we  ought  to  be  gla<i  to  get  almost  any  kind  of  an  offshoot  that  will 
grow.  I  noticed  that  the  vainety  tS*iydeh  has  a  large  number  of  small  offshoote 
attached  to  the  sides  of  those  sent,  altho,  as  I  stated  above,  the  offshoots 
are  only  of  medium  size,  averaging  probably  30  to  40  pounds  in  weight.  The 
collection  of  Fraakhee  consisted  of  one  very  large  offshoot  and  three  very  Hiiiall 
ones.  The  very  large  offshoot  showed  a  remarkable  peculiarity  in  that  the 
palm  fiber,  or  7»/,'  was  still  intact,  forming  a  cardboard-like  tissue,  especially 
on  the  right-hand  border.  If  this  peculiarity  of  the  interpetiolar  sheets  of 
fiber  appears  constant,  this  variety  will  have  a  very  clear  distinguishing  mark," 
{Swingle.) 

11490.  ViTis  RHCMBiix)LiA.  Qrape. 

Received  from  the  United  States  Botanical  Gardens,  Washington,  D.  C,  in  1901. 
Plant>4  originally  came  from  the  Botanic  Garden  in  (rlasgow. 

11491.  ViTis  (;oNGYix)DES.  Qrape. 

From  St.  Louis,  Mo.     Presented  by  Dr.  William  Trelease,  superintendent  of  the 
Missouri  Botanic  Garden,  to  Dr.  B.  T.  (Jalloway,  in  1902. 

11492.  ViTis  sp.  Qrape.- 

From  Mexico.     Received  thru  Dr.  J.  N.  Rose,  of  the  United  States  National 
Museum,  in  1902.     (Rose  No.  286.) 

11493.  ViTis  sp.  Qrape. 

From  Mexitro.     Received  thru  Dr.  J.  N.  Rose,  of  the  United  States  National 
Museum,  in  1902.     (Rose  No.  749.) 

11494.  Phi.eum  pratense.  Timothj. 

From  Toledo,  Ohio.     Received  thru  W.  D.  Morehouse  &  Co.,  July  26,  1904. 

11495.  Panicum  MiLiACEUM.  Broom-corn  millet. 

From  Cincinnati,  Ohio.     Received  thru  J.  M.  McCullough's  Sons,  July  27,  1904. 
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11496.  Chaetociiloa  italica.  Gterman  millet. 

Fnjiii  Chicago,  IH.     lieceived  thru  the  All)ert  Dickmaon  ("oinpany,  July  27,  IJKM. 
^*PelU»t"  sample. 

11497.  NicoTiANA  TABACUM.  Tobacco. 

From  Cavala,  Turkey.  Presented  bv  Mr.  N.  J.  Pantelides,  of  ChioH  Island, 
Turkey.     Received' July  5,  1904. 

**  Seed  of  the  famous  Cavala  tobacco,  which  forms  one  of  the  most  important 
elements  used  in  the  blending  of  the  cigarette  filler  of  the  famous  Egyptian  cigar- 
ettes. According  to  Mr.  Pantelides^s  letter  of  June  18,  1904,  this  seetl  was  sent  him 
by  the  governor  of  Cavala  and  is  no  doubt  authentic  and  of  first  quality.  Mr.  Pan- 
telides  further  remarks  that  the  cultivation  and  harvei^ting  of  the  Cavala  tobacco 
require  great  experience.  From  the  same  plant  one  can  jjick  leaves  of  a  value  of 
only  0.50  of  a  franc  per  kilogram  and  of  a  value  of  15  to  20  francs  a  kilogram.  The 
lance-shaped  leaves  found  at  the  summit  of  the  plant  have  a  very  fine  aroma,  and  it 
is  for  this  fine  aroma  that  such  high  prices  are  paid.  If  during  the  i^rocewj  of  pick- 
ing the  terminal  bud  is  injured,  the  fine  aroma  of  the  leaves  is  lost  and  the  leaves 
lose  their  value.  The  processes  of  drying  and  fermentation  are  those  which  give  to 
the  leaves  their  fine  color  and  excellent  flavor.  The  Ottoman  Regie  pays  from  one 
to  two  thousand  francs  monthly  salary  to  good  clarifiers  (clarificiiteurs)  and  250  to 
300  francs  a  month  to  good  cultivators.  In  his  country  Mr.  Pantelides  says  the  seed 
Is  sown  in  January,  transplanted  during  February  to  a  place  protect^l  from  the  cold, 
and  in  March  transplanted  again  to  permanent  locations.  Each  plant  is  set  out  a 
meter  each  way  from  its  neighbors.  The  best  soil  for  the  culture  of  this  tol)at^co  is 
said  to  be  a  red  one  mixt  with  stones  of  iron  pyrites,  and  the  best  locations  are 
those  on  the  eastern  slopes  of  hills.**     {Fairchild.) 

11498.  NicoTiANA  TABACUM.  Tobacco. 

From  Sao  Paulo,  Brazil.  Received  thru  Dr.  Horace  M.  Lane,  president  of  the 
Mackenzie  College,  July  25,  1904. 

BaJtiano  tobacco  seed,  the  variety  from  which  the  celebrat^'d  Bahia  leaf  in  made. 

11499.  Pruntjs  vikginiana.  Chokecherry. 

"From  Arden,  near  Dakota-Montana  line.  Presented  by  Prof.  J.  VV.  Blankinship, 
of  the  Montana  Agricultural  Experiment  Station,  Bozeman,  Mont.  Receive<l 
August  1,  1904. 

**  Seeds  of  a  free-flowering  shrubby  species  of  chokecherry  which  is  perfectly  hardy 
when  the  thermometer  drops  to  —30°^.  in  winter.  From  the  descnptiou  given  by 
Professor  Blankinship  this  must  be  a  very  showy  plant  in  spring.  The  black  fruitH 
are  used  for  jam  or  *  cherry  butter*  making.**     ( Fairchild.) 

**A  beautiful  flowering  tree,  about  25  feet  high."     (Blanhitiship.) 

11500.  Pbunus  virginiana.  Chokecherry. 

From  Bozeman,  Mont.  Presented  bv  Prof.  J.  W.  Blankinship.  Roc^eived  August 
1,  1904. 

"  Seeds  of  a  large,  red-fruited  vanety,  whose  fruits  are  considered  l)ettcr  than  the 
black.  I^arge  quantities  of  cherry  butter  are  made  in  Montana,  and  this  variety  has 
possibilities  for  the  breeder. ' *     ( Fairchild. ) 

11501.  Garcinia  indica. 

From  Trinidad,  West  Indies.  Received  thru  Mr.  J.  II.  Hart,  superintendent 
of  the  Botanic  Gardens,  July  29,  1904. 

11502.  GossTPiUM  sp.  Cotton. 

From  San  Luis  Soyatlan,  Jalisco,  Mexico.  Received  thru  Seilor  Hilario  Cuevas, 
July  21,  1904. 

Cotton  harvested  in  June  from  trees  planted  in  September  preceding  at  an  altitude 
of  1,630  meters  above  the  level  of  the  sea.     Sent  at  the  request  of  Mr.  L.  H.  Dewey. 
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11503.  MucuNA  UTiLis.  Velvet  bean. 

From  ClartHsna,  Fla.     Received  thru  Mr.  H.  Meislahn,  August  3,  1904. 

11504.  CoFFEA  sp.  Coffee. 

From  Abyssinia.     Received  thru  Hon.  Robert  P.  Skinner,  United  States  consul- 
general  at  Marseille,  France,  July  22,  1904. 

Wild  Harrar  coffee. 

11505  to  11531. 

From  London,  England.    Received  thru  James  Veitch  &  Sons  (Limited),  April, 
1904. 

A  collection  of  plants,  as  follows: 

11505.       RUBUS  AUBTRALIS. 

RUBUS  BIFLORUS. 

RuBUS  ODORATUS. 

RUBUS  ROSAEFOLIUS. 

RuBUS  PHOENICOLA8IU8. 

RUBITS  NIGROBACCl'B. 


Purple  flowering  raspberry. 

Strawberry  raspberry. 

"Wineberry. 

Blackberry. 

Salmon  berry. 

Socky  Mountain  flowering  raspberry. 

Western  black  raspberry. 

Black  raspberry. 

Blackberry. 
Kaspberry-blackberry  hyb. 


11506. 
11507. 
11508. 
11509. 

11510. 

Snyder. 

11511.  RUBUS  8PECTABILI8. 

11512.  RUBUS    DBLICI06U8. 

11513.     RuBirn  leucodermis. 

11514.  RUBUB   OCCIDENTALia. 

Newman^ 8  Tfiomless. 

11515.  RuBUS   NIOROBAGCUS. 

11516.     RuBus  hyb. 
The  Mahdi. 

11517  and  11518.     Rosa  spp. 

11517.     Alice  Grahame. 

11519.     Rosa  humilis. 

11520  to  11531.     Ro8A  spp. 

1 1 520.  Edith  IT  Ombrain, 

11521.  Florence     Pemher- 

t07U 

11522.  Lady  Moyra  Beau- 

clerc. 

11523.  Madame     AiUoine 

Mart. 

115  24.     Marianne  Pfitzer, 
115  25 .     Marie  Lamlley. 

11532.  Arachis  hypogaea. 

From  Sao  Paulo,  Brazil.     Received  thru  Dr.  Horace  M.  Lane,  president  of  the 
Mackenzie  College,  July  16,  1904. 

Pods  of  a  peanut,  said  to  be  native,  but  which  Doctor  Lane  thinks  may  be  of 
African  origin.     The  pods  are  of  fair  size  and  nearly  all  contain  two  seeds. 

11533.  PoLL4NTHES  LONGiFLORA.  Tuberose. 

From  Mexico.     Received  thru  Dr.  J.  N.  Rose,  of  the  United  States  National 
Museum,  August  5,  1904. 
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11518. 

Beme  Broim. 

Pasture  rose. 

Bose. 

11526. 

Mildred  Grant. 

11527. 

Morning  Glow. 

11528. 

Mrs.  Allen  Chan- 
dler. 

11529. 

Mrs.  Benjamin  /?. 
Cant. 

11530. 

Queen  of  Sweden 
and  ^orvHiy. 

11531. 

Salmonea. 
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11534.      ACHRAS   SAPOTA. 


Sapodilla. 


Plants  propagated  from  larse  tree  in  Department  conservatory;  numbered  for 
convenience  in  recording  future  distribution,  August  1,  1904.  * 

11535.      RiCHARDIA   AFRIGANA.  Calla. 

From  Chicago,  111.     Received  thru  Vaughan'd  seed  store,  August  10,  1904. 
Trade  name,  Calla  Aethiopica  devonienHs. 


11536  to  11538.    Rosa  sp. 

From  London,  England.     Received  thru  Ban*  &  Sons,  June,  1903. 

11636.  AuMrinn  Cfjpjyer  Brier.  11638.     Persian  Yellow  Brier. 

11637.  Hariaoni  Brier. 


11539  to  11564. 

From  Feltham,  Middlesex,  England. 
Hale  Farm  Nurseries,  August,  1903. 

Plants,  as  follows: 


Received  thru  Mr.  Thomas  S.  Ware, 


9  to  1 1563.     Clematis  spp. 

Clematis. 

11639. 

Madame  Edouard 

11663. 

Gem. 

11640. 

Andr^. 
Grace  Darling. 

11664. 
11666. 

Gipsey  Queen. 
Gloire  de   St.  Ju- 

11641. 

Alexandra. 

lien. 

11642. 

Anderson  Henryi. 

11666. 

Grand  Duchess. 

11643. 

Ascontientis. 

11667. 

Clematis  reticu- 

11644. 

Beauty  of  Worces- 
ter. 

11568. 

lata. 
Clematis      jack- 

11646. 

Duchess  of   Edin- 

MANNI ALBA. 

burgh. 

11559. 

Clematis      jack- 

11646. 
11547. 

Duke  of  Edinburgh . 
Earl  of   Beacons- 

MANNI. 

Snow  White. 

field. 

11560. 

Clrmatis      jack- 

11648. 

Enchantress. 

manni. 

11649. 

Nellie  Moser. 

Superhfi 

I. 

11560. 
11651. 

Fairy  Queen. 
Fair  Rosamond. 

11661. 
11662. 

John  Gfmld. 
Lawsoniana. 

11662. 

Clematis    portu- 

NRT. 

11663. 

Marcel  Moser. 

1.     Ampelopsis  veitchii  pubpurea. 

11664. 


11565  to  11589.     LiLiUM  spp.  Lily. 

From  Yokohama,  Japan.     Received  thru  Suzuki  &  lida.  New  York  agent*<  for 
the  Yokohama  Nursery  Company,  December,  1903. 

Bulbs  as  follows: 


11665.  Lilium  batmanniab. 

11666.  Lilium  coN'coLOR. 

1 1667.  Lilium  cx)Nt'oix)R  ohimb. 

11668.  Lilium    concx)lor. 
11569.  Lilium    concx>lor   oki- 

BIME. 


11570.  Lilium  cordifolium. 

11671.  Lilium  ELEGAN8. 

11572.  Lilium  ELE(JAN8. 

11573.  Lilium    elegans    atro- 

HANtJUlNEUM. 

11674.     Lilium    elegans    skmi- 

PLBNO. 
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11575. 

LiLIUM     ELEGANS    TNXX>M- 
PARABLB. 

11583. 

11576. 

LiLIUM  DAHURICUM. 

11584. 

11677. 

LlLRTM  HAN80NI. 

11585. 

11578. 

LiLIUM  JAPONICUM. 

11586. 

11679. 

LiLIUM  RUBELLUM. 

11587. 

11580. 

LiLUJM  BROWNII. 

11581. 

LiLIUM  LKICIITLINII. 

11588. 

11582. 

LiLIUM  U)NGIFLORUM. 

11589. 

11565  to  11589— Continued. 

LiLIUM  LONGIFLORUM   KX- 
IMIUM  GIGANTEUM. 

LiLIUM  MEDEOLOIDE& 

LiLIUM       8PECI08UM       BU- 
BRUM. 

LiLIUM  SPBl^IOSUM  ALJIUM. 

LiLIUM   HPECIOt^UM    KRET- 
ZERI. 

LiLIUM     SPISC'IOSUM     MSL- 
POM  EN  E. 

LiLIUM    UKEYURI. 

11590  and  11591.   Lilium  longiflorum  eximium  (ik^anteum.    Lily. 

Grown  from  S.  P.  L  No.  11583  in  the  Dei)artment  greenhouHe. 
11590.     Bulbs.  11591.     Seeds. 

11592  to  11602. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  (^hisolni,  July  11,  1904. 

Small  lots  of  seeds  of  Guerrero  plants,  as  follows: 

11592.     Enterolobium  CYCLOCARPUM.  "Parota." 

*'One  of  the  most  admirable  shade  trees  I  have  ever  seen,  a  rapid  grower, 
and  valuable  for  the  easily  worked  but  durable  lumber  it  vields,  as  well  as  for 
the  seeds,  which  are  largely  eaten  by  the  natives  at  this  season  and  are  greedilj- 
eaten  by  hogs.  The  measurements  of  a  specimen  shading  the  assay  office  at 
*La  TrinidflS'  were  about  as  follows:  Trunk,  from  ground  to  branches,  12 
feet;  diameter,  4  feet;  from  ground  to  top  of  tree,  59  feet;  extreme  spread  of 
branches  from  tip  to  tip,  measured  thm  trunk,  122  feet;  the  general  outline 
similar  to  that  of  an  umbrella.  To  me  it  seems  a  tree  well  worth  introducing. " 
(Chisohyi.) 

11593  to  11602. 

A  collection  of  unidentified  plants,  mostly  bulbs. 

11603  to  11623. 

From  Fort  Hays,  Kans.     Received  thm  Mr.  J.  G.  Haney,  superintendent  of  the 
Branch  Agricultural  Experiment  Station,  August  1,  1904. 

11603  to  11617.     Triticum  vulgark.  Wheat. 

11603.  Kharkof.     Grown  from  S.  P.  I.  No.  7786. 

11604.  Beloglhia.     Grown  from  S.  P.  I.  No.  7787. 

11605.  Ulta.     Grown  from  S.  P.  I.  No.  5638. 

11606.  Crimeay).     Grown  from  vS.  P.  I.  No.  5636. 

11607.  ahirka  Winter.     Grown  from  S.  P.  I.  No.  56:^7. 

11608.  Padui     Grown  from  S.  P.  I.  No.  7466. 

11609.  KJiarkof.     Grown  from  8.  P.  I.  No.  5641, 

11610.  Turkey.     Grown  from  C.  I.  No.  1558. 

11611.  Crimeaiu     Grown  from  S.  P.  I.  No.  5635. 

11612.  Crimean,     Grown  from  C.  I.  No.  1559. 

11613.  Bmmt.     Grown  from  S.  P.  I.  No.  5496. 

11614.  Baci^ka.     Grown  from  S.  P.  I.  No.  5498. 

11615.  WeiMienhury.     Grown  from  S.  P.  I.  No.  5499. 

11616.  PeMerhoden,     Grown  from  S.  P.  I.  No.  5500. 

11617.  Kharkof.    Grown  from  S.  P.  I.  No.  7467. 
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11603  to  11623~Continued. 

11618  and  11619.     Triticum  ditrcm.  Macaroni  wheat. 

11618.  Kufxinka.     Grown  from  S.  P.  I.  So.  9478. 

11619.  Vehrt  Don,     Grown  from  S.  P.  I.  No.  9479. 

11620  to  11623.     HoRDEi'M  spp.  Barley. 

11620.  HoRDEUM  vuLGARK.  Barley. 
Bla^k.     (Trown  from  S.  P.  1.  No.  7970. 

11621.  lIoRDKUM  vuLOARE.  Barley. 
While.     Grown  from  S.  P.  I.  No.  7969. 

11622.  HoRDEUM  DisTicuuM  NiTTANs.  Two-row  barley. 
Ilanna.    Grown  from  S.  P.  I.  No.  9i;«. 

11623.  HoRDErM  TETRASTICH  UM.  Four-row  barley. 
Tetcherit.     Grown  from  S.  P.  I.  No.  7796. 

11624.  Cercidiphyllum  japonicum. 

From  Philadelphia,  Pa.     Rweived  thru  Thomas  Meehan  &  Sons,  1903. 
Plants  purchased  to  test  as  stocks  for  the  mango.     The  scions  failed  to  unite. 

11625.  Mangifeka  indica.  Mango. 

From  Tahiti.  Received  thru  Captain  Rennie,  of  the  steamship  Maripom, 
August  11,  19(M. 

11626  and  11627.    (Uiidetermincd.) 

From  Guadalajara,  Mexico.  Received  thru  Mr.  Federico  Chisolm,  August  13, 
1904. 

11628.  HiGORiA  hyb.  Pecan. 

From  Washington,  D.  C.     Received  thru  Mr.  P.  H.  Dorsett,  February,  1904. 

From  pecans  purchased  in  the  open  market.  Has  the  appearance  of  a  hybrid 
between  Hicoria  pecan  and  Hicoria  aquatwa.  Planted  in  the  Plant  Introduction 
Crtirden  at  Chico,  Cal.,  May  31,  1904. 

11629.  AcTiNiDiA  sp.  "Yang-taw." 

From  the  borders  of  Yunnan.  Received  thru  Consul-Cieneral  Wilcox,  of  Han- 
kow, China,  and  Mr.  Wilson,  at  the  Plant  Introduction  (xarden,  Chico,  Cal., 
July  8,  1904. 

Fruit  said  to  be  verv  fine,  has  flavor  of  gooseberrv,  fig,  and  citron.  Sometimes 
called  **Yang-tao." 

11630.  AcTiNiDiA  sp.  "Y€uig-taw." 

From  the  borders  of  Yunnan.  Received  thru  Consul-General  Wilcox,  of  Han- 
kow, China,  and  Mr.  Wilson,  at  the  Plant  Introduction  Garden,  Chico,  Cal., 
Julv  8,  1904. 

Poesibly  distinct  from  No.  11629,  tho  as  yet  undetermined. 

11631.  Eriobotrya  japonica.  Loquat. 

From  Orange,  Cal.  Collected  bv  Mr.  M.  Payan,  of  Olive,  Cal.,  from  the  orchard 
of  Mr.  C.  P.  Taft,  Orange,  Cat  Received  at  the  Plant  Introduction  Garden, 
Chico,  Cal.,  July  18,  1904. 

11632.  AcHRAS  sapota  ( 'i).  Sapodilla. 

From  Jalapa,  Vera  Cruz,  Mexico.  Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  (-al.,  Jurc,  1904. 

**A  nice  tasting  fruit,  in  size  and  shape  not  unlike  the  eastern  persimmon.  The 
pulp  is  brownish  and  of  a  sweet,  pleasant  taste."     ( Meyer. ) 
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11633.  Pbunus  armeniaga.  Apricot. 

From  Jalapa,  Vera  Cruz,  Mexico.     Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  Cal.,  June,  1904. 

**  These  apricots  are  small'  in  size  but  have  sometimes  a  nice  flavor.  They  seem 
to  be  all  seedlings  and  vary,  it  is  said,  a  great  deal."     {Meyer. ) 

11634.  CiGEB  ARiETiNUM.  Chick-pea. 

From  Jalapa,  Vera  Cruz,  Mexico.     Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  Cal.,  June,.  1904. 

•  **A  ve^table  which  is  eaten  like  green  peas.    On  some  markets  they  are  pold 
roasted  in  the  shell,  and  they  taste  well.    Grown  on  dry  but  rich  lands."     {Meyer. ) 

11635.  Fraxinus  sp.  Ash. 

From  Mexico.     Received  thru  Mr.  Frank  N.  Meyer  at  the  Plant  Introduction 
Garden  at  Chico,  Cal.,  June,  1904. 

^'A  very  handsome  shade  tree,  which  grows  to  quite  a  size.  These  seeds  are 
from  a  very  spreading  variety  which  grew  on  dry,  rocky  places  near  C7uadalajara." 
{Meyer.) 

11636.  Prunus  sp.  Cherry. 

From  Jalapa,  Vera  Cruz,  Mexico.     Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  Cal.,  June,  1904. 

**This  is  a  cherry  inferior  in  size  and  flavor  to  the  ordinary  cherry.  The  tree  is 
evergreen  and  can  be  used  as  an  ornamental  shade  tree."     {Meyer. ) 

11637.  LnpiNU8  sp.  Lupine 

From  Jalapa,  Vera  Cruz,  Mexico.    Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  Cal.,  June,  1904. 

**A  rather  ornamental  small  lupine,  with  blue  spikes,  which  vary  in  color  from 
whitish  to  indigo  blue."     (Meyer.) 

11638.  RiGiNUS  sp.  Castor-oil  plant. 

From  Jalapa,  Vera  Cruz,  Mexico.     Received  thru  Mr.  Frank  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chic(j,  Cal.,  June,  1904. 

**A  castor-oil  bean  with  very  showy  red  spikes.  May  prove  to  l)e  an  ornamental 
plant."     {Meyer.) 

11639.  Capsicum  annuum.  Pepper. 

From  Jalapa,  Vera  Cruz,  Mexico.     Received  thru  Mr.  Fl^nk  N.  Meyer  at  the 
Plant  Introduction  Garden  at  Chico,  Cal.,  June,  1904. 

Yelloir  Chili.  **A  handsome  pepper,  much  sold  in  the  market  at  Jalapa,  a  bright 
showy  yellow,  quite  pungent  in  taste."     {Meyer. ) 

11640.  AoROSTis  ALBA.  Redtop 

From  New  York,  N.  Y.     Received  thru  Henry  Nungesser  &  Co.,  August  16, 1904 

11641  to  11644. 

From   Nice,   Alpes-Maritimes,    France.      Receivid    thru    Dr.    A.   Robertson- 
Proschowsky,  August  1,  1904. 

11641.     Arundinaria  simoxi.  Bamboo. 

*'A  small  bamboo,  producing  good,  edible  seeds.  This  small  bamboo  does 
not,  as  some  others,  die  altogether  after  producing  its  seeds,  but  some  rhizomes 
survive.  Still  perhaps  it  is  too  early  to  judge  of  the  survival  of  such.  As  you 
will  find,  the  large  seeds  are  of  very  good  taste,  and  evidently  could  be  used 
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11641  to  11644— Continued. 

afi  well  a»  wheat,  barley,  and  other  grains.  This  bamboo  in  very  resistant  to 
drought.  Would  it  eventually  be  a  plant  of  any  other  than  ornamental  use? 
Perhaps  some  of  your  active  and  enterprising  correspondents  in  the  United 
States  would  care  to  try  this  plant."     {Proschownky. ) 

11642.  Jacakanda  ovalifolia. 

** The  well-known  tree  of  most  striking  beauty  of  foliage  and  flower.  The 
timber  is  verj'  strong.     Resists  well  in  dry  places."     ( ProHchowjukij. ) 

11643.  Alok  dichotoma. 

** Forma  a  picturesque  tree  of  medicinal  value."     ( Pro»choir»k;i. ) 

11644.       PlTTOSPORUM    M.ACROPHYLLrM. 

*'This  is  a  tree  of  very  r^ular  growth  and  striking  beauty.  Its  leaves  are 
nearly  as  large  as  those  of  Magnolia  grandijinra  L.  But  its  chief  merit  consists 
in  its  beautiful  creamy-white  flowers,  which  exhale  a  perfume  surpassing 
that  of  any  other  plant  1  know,  even  the  orange  and  lemon.  I  should  think 
that  the  extraction  of  this  perfume  would  prove  a  paying  undertaking." 
( Prosrhowsky. ) 

11645  and  11646.     Manuifkka  spp. 

From  Saigon,  Cochin  China.      Received  thru  Mt.  M.  K.  Haffner,  director  of 
agriculture,  August  20,  1904. 

Seeds  as  follows: 

11646.       M A XGIFEKA  CAMBODIA XA.  11646.       MaNCUKEKA    MEKON<iKNSlS. 

11647.  Mu8A  sp.  Banana. 

From  Monte,  <4rand  Canarv.     Received  thru  Mr.  Alaricus  Delmard,  August  22, 
1904. 

11648.  Mammea  AMERICANA.  Manunee  apple. 

From  Mayaj^uez,  P.  R.     Received  thru  Mr.  ().  W.  Barrett,  Agricultural  Experi- 
ment Station,  August  22,  1904. 

For  use  in  mangosteen  experiments. 

11649.  LiLiUM  NEiLGHERRENSE.  Nellgherry  lily. 

From  Utakamand,  India.     Received  thru  Mr.  (i.  H.  ('ave,  superintendent  of 
the  Government  Botanic  Gardens,  August  19,  1904. 

11650.  Triticum  dic^occum.  Emmer. 

From  Paris,  France.     Received  thru  Vihiiorin-Andrieux  &  (%>.,  August  27,  1904. 
Amidonnier  noir. 

11651  and  11652.    Medicago  sativa.  Alfalfa. 

From  City  of  Mexico,  Mexico.     Received  thru  Mr.  Felix  Foex,  National  School 
of  Agriculture,  August  24,  1904. 

11651.     AUijcco,    from    State    of  11652.     Apaler,    from    State    of 

Pueblo.  Guanajuato. 

11653.  Calophyllum  calaba. 

From  Honolulu,  Hawaii.     Received  thru  Mr.  Gerrit  I'.  Wilder,  August  2^^  1904. 
F*or  experiments  in  propagating  the  mangosteen. 

11654.  Landolphia  sp.  ( if). 

From  Africa.     Presented   thru   Mr.   (4.    N.   Collins  hv  Mr.   Gilbert  (Jhristy. 
Received  August  31,  1904. 
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11655.  Ayena  sattva.  Oat. 

From  Statesville,  N.  C.  Received  thru  Dr.  B.  W.  Kilgore,  of  the  Nortli  Carolina 
Agricultural  Experiment  Station,  September  2,  1904. 

11656.  Theobroma  cacao.  Cacao. 

From  Nicoya,  Costa  Rica.  Received  thru  Mr.  <r.  N.  ('ollins,  June,  1903. 
(G.  &G.  No.  3979.) 

11657.  Castilloa  NicoYENijis.  Central  American  rubber. 

From  Nicoya,  Costa  Rica.  Received  thru  Mr.  G.  N.  Collins,  June,  1903. 
(G.  &G.  No.  3980.) 

11658.  HoRDEUM  vuLGARE.  Barley. 

From  Blacksburg,  Va.     Received  thru  Mr.  John  R.  Fain,  Septeml)er  7,  1904. 
Tennessee  Winter  Imrley,  shipped  from  Jefferson  City,  Tenn. 

11659.  Thevetia  ovata(0. 

From  Guadalajara,  Mexico.  Received  from  Mr.  Federico  C/hisolm,  i^ept^mber  3, 
1904. 

11660.  Helianthus  sp.  Snnflcwer. 

From  Bozeman,  Mont.  Received  from  the  Montana  Agricultural  Experiment 
Station,  August  29,  1904. 

11661  to  11673.    Citrus  decumana.  Pomelo. 

From  Calcutta,  India.  Originally  from  Mr.  David  Prain,  of  the  Royal  Botanic 
Garden.  Presented  to  the  Department  by  Mr.  Henry  Phipps,  6  East  Eighty- 
seventh  street,  New  York,  N.  Y.     Received  September  8,  1904. 

Plants  as  follows: 

1 1661.  "Large  White-Fleshed,'*  from  Seharunpur. 

11662.  '^Large  Red-Fleshed,"  from  Seharunpur. 

11663.  **China,"  from  Seharunpur. 

11664.  "Pure  White  Sweet,"  from  Bangalore. 

11665.  "White  Sweet,"  from  Bangalore. 

1 1666.  '  *  Red  Sweet  Variety, ' '  from  Bangalore. 

11667.  "White  Sour,"  from  Bangalore. 

11668.  "Large,"  from  Lucknow. 
11660.  "Small,"  from  Lucknow. 

11670.  "White,"   from   the  Agricultural-Horticultural   Society,    Alipore, 

Calcutta,  India. 

11671.  "A.  H.  Society's,"  from   the  Agricultural-Horticultural   Society, 

Alipore,  Calcutta,  India. 

11672.  "Pink,"  from  the  Agricultural-Horticultural  Society,  Alipore,  Cal- 

cutta, India. 

11673.  "Royal  Botanic  Garden"  variety,  from  Calcutta. 


11674.  ViTis  coiGNETiAE.  Crimson  glory  vine. 

From  New  York,  N.  Y.     Received  thru  Messrs.  Henry  &  Lee,  97  Water  street, 
September  9,  1904. 

11675.  Ananas  sativus.  Pineapple. 

Received  September  9,  1904.     (Mailed  from  some  point  in  Liberia,  but  origin 
unknown. ) 
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11676.  Balsamokrhiza  sp.  Balsam  root. 

From  Bozeman,  Mont.     Receivetl  tlini  Mr.  A.  J.  l*ietei>.  AujruHt,  1«()4. 

11677.  ViciA  8AT1VA.  Common  vetch. 

From  New  York,  N.   Y.     Keceivetl  thru  J.   :M.  Tliorburn  &  Co.,  m  CortJamlt 
•street,  September,  liH)4. 

11678.  HoRDEUM  vuLGARK.  Barley. 

F'rom  8t.  Anthony  Park,  Minn.     Receivetl  thru  Prof.  W.  M.  HavH,  of  the  Ajfri- 
fultural  Experiment  Station,  September,  1904. 

11679.  ViciA  8ATIYA.  Common  vetch. 

From  Kichmon<l,  Va.     Kereive<l  thru  T.  W.  Woo<l  &  Soni?,  Sej)tembt»r,  1904. 

11680.  ViciA  viLLOSA.  Hairy  vetch. 

From  Richmond,  Va.     Keceiveil  thni  T.  W.  Wo<h1  c&  Stmt*,  September,  l^HH. 

11681.  Brvcea  8UMATHANA.  "  Kosam." 

From  Siuga[K)re,  Straitfs  Settlements.     Reeeivetl  from  the  Hotani(!  (iardenH,  thru 
the  (ierman  comnilate,  September  12,  1904. 

The  fruit  of  this  plant  is  said  to  be  an  infallible  remeily  for  dyttentery. 

11682.       LiPPIA   REPEN8. 

From  Santa  Barbara,  Cal.     lleceived  thni  Dr.  F.  Franceschi  at  the  Plant  Intro- 
duction Garden,  Chico,  Cal.,  August  26,  1904. 

*' Thrives  in  any  soil,  no  matter  how  f)Oor.  Rapidly  rovers  the  };round  with  a 
very  dense  matting.  Takes  one-tenth  as  much  water  as  any  lawn;  needs  no  mowing; 
will  stand  intense Tieat  and  several  degrees  of  cold.  Can  Ihj  e.'^tablisheil  in  sloping 
ground.*'     ( Francesrhi )     (See  S.  P.  1.  No.  4263. ) 

11683.  HuMULus  LUPULus.  Hop. 

From  Wheatland,  Cal.     Heceive<l  at  the  Plant  Introduction  (larden,  C/hico,  Cal., 
August  15,  1904. 

11684.  Brassica  napus.  Rape. 

From  New  York,  N.  Y.     Received  thru  Henrv  Nungesner  <fe  Co.,  St'ptember  15, 
19<M. 

Ihcurf  Etige.r. 

11685  to  11696. 

From  Guadalajara.  Mexico.     Received  thru  Mr.  Federico  Chinolm,  Sej)tem})er 
19,  190*. 

Mincellaneous  seeds  and  bulb8,  mostlv  miidentiiie<l. 

11697.     ViciA  FABA.  Horse  bean. 

From  Ottawa,  (Canada.     Received  thru  Graham  Brothers,  September  21,  1904. 
Ttck. 

11698  to  11713.     Manihot  spp.  Cassava. 

From  Sao  Paulo,  Brazil.     Received  thru  l*rof.  Alln^rto  l/»fgreu,  director  of  the 
Botanic  < hardens,  September  24,  1904. 
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11698  to  11713  -Continued. 

Ciittiug«,  as  f()llow^^: 

11707.  Aipim  Ikxr. 

11708.  Amarelki. 
11700.  (Mmhalho  lirara. 

11710.  MataFomelL 

11711.  Rom. 

11712.  Sew      Teilriuho.       (VtT>- 
poisonons. ) 

11713.  Itapira  Brum,     (Poisi>ii- 

OU8.) 

11706.     Barra  Bonita. 

11714.    TuiTK^uM  VI  LGARK.  Wlieat. 

From  Teiiipe,  Ariz.     Received  thru  Mr.  John  Jungenimii,  Septenil>er  2U,  191)4. 
Fretes.     Grown  from  S.  \\  I.  No.  75S2. 


11608. 

(Hobo. 

11600. 

Verttielha  do  P'mhal. 

11700. 

Boacava     Bruva.     (Poi- 
Honoofl. ) 

11701. 

Tutu. 

11702. 

Aipim  Ainarello. 

11703. 

}Winelha. 

11704. 

Braiwd. 

11705. 

Mala  Fame. 

11715.    Tkiticum  dukum. 

from  Temi)e,  Ariz.     Receive*  1  thru  Mr.  John  Jungerman,  September  2t>,  1*,K>4. 
Marouani.     Urown  from  S.  P.  I.  No.  9824. 

11716  and  11717.     Hokdeum  tetuastichum.        Four-ro'w  barley. 

From  Temj>e,  Ariz.     Received  thru  Mr.  John  Juujrerman,  Septemlx*r  26,  1904. 

11716.  Bekii.     (irown  from  S.  P.  I.  No.  7o8:{. 

11717.  TeUi.     Grown  from  S.  P.  I.  No.  75S4. 


11718  and  11719.     Liatkls  scariosa. 


Button  snakeroot. 


From  MinneapoUs,  Minn.     Presented  bv  Prof.  K.  M.  Freeman.     Received  .S.'Ih 
tember  22,  1904. 


11718.     Rooti*  or  conns. 


11720.      SiCANA   ODORIFERA. 


11710.     Seed. 


From  Trinidad,  British  Wej»t  Indies.     Presented  by  Mr.  J.  H.  Hart,  Huperin- 
tondent  of  the  Royal  Botanic  (Jardens.     Received  September  20,  1904. 

11721.  GaRCIXIA   CELEKICA. 

Frqm  Buitenzorg,  Java,  Dutch  East  Indies.     Presenteti  bv  Doctor  Treub,  Se]>- 
tember  28,  1904. 

11722.  AVENA  SATIVA.  Oat. 

From  Yancey,  Ga.     Purchased  from  Mr.  H.  Yancev,  jr.     Received  September 
28, 1904. 

Appier  Rustproof. 

11723.     Ipomoea  pes-caprae. 

From  Durban,  Natal.     Presented  by  Mr,  J.  L.  Ehnore,  agent  and  importer  of 
American  goodi:*.  Third  avenue.     Received  September  30,  1904. 

"These  small  seeds  and  pods  grow  here  on  the  sand  next  to  the  8eai<hore,  and 
greatly  retard  the  sand  from  blowmg  inland.  They  grow  on  runners  as  much  as  30 
^^t  in  length,  every  few  feet  throwing  up  stems  with  large  green  leaves  a  foot  al>ove 
the  san<l,  thus  preventing  the  sand  from  shifting."     {Elmore. ) 
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XX724.     Pkrska  (;rati8Sima.  Avocado. 

From  Durbsm,  Natal.     Pr«*ented  by  Mr.  J.  I^.   Klnn^re.     RtHH^ivinl  Septenilwr 
30,  1904,  in  same  i>ackage  with  No.  11723. 

"These  i)eaw  liaveonly  l)een  introduced  into  this  conntry  for  a  few  years,  and  are 
proving  a  source  of  great  revenue.  The  trees  are  Ptrong  and  healthy,  and  )>ear  after 
about  live  yeare'  growth — grow  as  well  from  seeds  as  grafted  ones.  Wheii  in  season 
prices  range  here  for  the  fruit  from  50  cents  to  $2  per  dozen.  The  fruit  never  ripens 
on  the  tree,  but  soon  ripens  after  it  is  full  grown  and  picked  and  laid  aside  for  a  few 
days.  This  fniit  can  be  transported  any  distance,  as  it  is  perfectly  hard  when  pulled 
an<l  does  not  soften  for  some  days.  After  l)eing  laid  aside  for  a  few  da^'s  they 
l)econie  soft  and  then  are  edible.  The  flesh  is  about  one-half  inch  in  thickness, 
and  when  ripe  of  a  light  yellow  shading  to  a  pea  green  next  to  the  skin,  and  if 
eaten  with  a  little  sugar  and  milk  is  like  rich  cream.  Some  prefer  salt  and  |)epper 
and  a  little  vinegar;  others  nothing  at  ail.  1  know  of  people  here  who  eat  no  meat 
when  these  pears  are  in  season.  The  trees  grow  in  a  sandy  soil  to  a  good  size,  and  I 
think  they  would  grow  in  the  Southern  States  and  California."     {Ehnou. ) 

11725.  Garcinia  mangostana.  Mangosteen. 

From  Saigon,  Cochin  China.     Presented  by  Dr.  M.  E.  Haffner,  director  of  the 
Botanic  Gardens.     Received  October  3,  l^KW. 

11726.  PsiDiUM  GUAJAVA.  Guava. 

From  Trinidad,  British  West  Indies.     Presented  by  Mr.  J.  H.  Hart,  sujierin- 
tendent  of  the  Royal  Botanic  Gardens,     Received  October  3,  11K)4. 

A  large  led  guava.  Fruit  of  this  variety  is  reputed  to  weigh  at  the  rate  of  three 
to  a  pound.     (Hart.) 

11727.  Pakicum  degomfositijm.  Australian  millet. 

From  Svdnev,  New  South  Wales.     Presented  bv  Mr.  J.  H.  Maiden,  director  of 
the  Botanic  Gardens.     Received  October  4,  1904. 

**  From  the  dry  interior  of  southwestern  Queensland.  The  seed  was  collected  by 
the  blacks,  who  use  it  largely  for  food,  while  the  grass  it*»elf  is  one  of  the  best  fodder 
grasses  of  Australia."  (Maiden.)  (See  Maiden's  rnefnl  Native  Pfantu  of  Amiralia, 
p.  97. ) 

11728  to  11730.    LiiJUM  ix)ngiflorum  eximeum.  Easter  lily. 

From  New  York,  N.  Y.     Receive<l  thru  Henry  &  Lee,  August  3,  1904. 
11728.     Bermuda-grown  bulbs.  11730.     Japan-grown  Imlbs. 

11720.     Azores-grown  bulbs. 

11731.  Triticum  sp.  "Wheat. 

From  Germanv.     Presented  by  Mr.  A.  Kirsche,  Pfiffelba<'h,  near  Apohla,  thru 
Mr.  J.  E.  w:  Tracy.     Receive<l  Septembc^r  :^0,  1904. 

Original  Winter  Sf/tinre  Head. 

11732.  Garcinia  mangostana.  Mangosteen. 

From  Singapore,  Straits  Settlements.     Presented  by  Mr.  R.  Derry,  assistant 
superintendent  of  the  Botanic  Gardens.     Received  November  IS,  1904. 

11733.  Asparagus  yibgatus.  Asparagus. 

From  Durban,  Natal,  South  Africa.     Presented  by  Mr.  J.  Me<lley  Wood,  curator 
of  the  Botanic  Gardens.     Received  November  18,  1904. 

"A  native  Natal  asparagus,  which  is  said  to  produce  edible  shoots  of  good  quality. 
The  plant  does  not  reijuire  so  much  care  as  the  cultivated  asparagus,  and  may  there- 
fore prove  of  value  for  breeding  purposes.''     (  Wood. ) 
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11734*    (Urissa  akduina.  Amatungiilo. 

From  Natal,  South  Africa.     Presenteil  ))y  Mr.  J.  Medley  Wood,  curator  of  the 
Botanic  Gardens,  Durban.     Received  Aup:uat  8,  1904. 

"A  food  plant  of  considerable  importance  in  Natal,  where  it  is  found  in  lai^ge 
(]uan titles  on  the  market,  and  from  which  is  made  a  very  valuable  jelly.  The  plant, 
grown  in  hedge  form  in  and  about  the  city  of  Durban,  is  a  handsome  thing;  itf«  large 
white  flowers  and  crimson  fruits  standout  in  beautiful  contrast  with  the  hmckgroimd 
<  >f  dark-green  foliage. ' '     ( Fa  irrh  ihl, ) 

11735.  Secale  CEREAI.E.  Rye. 

From  Steglitz,  near  Berlin,  (iermanv.     Receive<l  thru  Metz  &  C-o.,  (><*t4»l>er  *\ 
1904. 

Original  T*rofemor  ITeinrich. 

11736.  Eucalyptus  cortnocai.yx.  Sugar  guzn  tree. 

From  Pomona,  Cal.     R«H*eived  thru  ^Ir.  CJ.  AV.  Kuesthanlt,  Xovemb<»r  11,  1904. 

11737.  PoA  PRATENRI8.  Kentucky  bluegraBS. 

From  New  York,  N.  Y.     Rec^eived  thru  J.  M.  Thorbuni  &  Co.,  Octolier  10,  1904. 

11738.  YiciA  SATHA.  Common  vetch. 

Ytom  New  York,  N.  Y.     Receive<l  tiiru  J.  M.  Thorburn  <fe  Co.,  Octolier  10,  1904. 

11739.  Thysanolaena  agrostis. 

From  Sibpur,  near  Calcutta,  India.     Presented  by  the  Royal  Botanic  Garden. 
Received  August  3,  1904. 

See  S.  P.  I.  No.  8445  for  a  description  of  this  extremely  ornamental  flowerinjf  cane. 

11740.  Pentzia  viroata. 

From  Oatlands,  South  Africa.     Received  thru  Messrs.  Lathrop  and  Fairchild 
(No.  1138,  March,  1903),  August  1,  1904.     (See  No.  10635.) 

11741  and  11742.    Capsicum  annuum.  Paprika  pepper. 

From   Bridgeport,  Ala.     (irown   bv  the  Botanic    Drug    Company,     Received 
August  29,  1904. 

11741.  Szeged  RosCy  grown  from  S.  P.  1.  No.  10755. 

11742.  Large,  red,  long  Jfnngarian,  grown  from  S.  P.  I.  No.  10756. 

11743  to  11767. 

From  Melbourne,  Australia.     Presented    by  Mr.  William  Robert    Guilfoyle, 
director  of  the  Botanic  Gardens.     Received  .Tulv,  1904. 

Sample  packets  of  seed  as  follows: 

11743.  Acacia  longifolia.  11751.     Panax  blegans. 

11744.  Acacia  prominens.  11752.     Pxttosporum    buchan- 


11745.     Carpodeti's  serratus. 


ani. 

11753.  PiTTOBPORi' M     i:  X  n  r  l  a  - 

11746.       hlTFELEA    ARBOREHCEN8.  T^.j^ 

11747.  KiTCALYiTus  BOTRVoiDES.                11754.  Stercdlia  acbrifolia. 

11748.  ErcALviTrs  LONGiFOLiA.                11755.  Sterculia  diversifoua. 

11749.  Grevillea  robusta.                      11756.  Syncarpia  laurifoli\. 

11750.  Hymexosporum  KLAVUM.                 11757.  Tristaxia  latrina. 
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11758.  Ulex  kuhofaeus.  G-orse,  'whin,  or  furze. 

Fn>m  Dublin,  Irelainl.  Presented  by  Hog^  &  Koberteon,  needsmen.  Received 
in  June,  1904. 

''This  plant  i^  u^ed  extensivelv  in  northern  France,  England,  and  Ireland  as  a 
focMer  plant.  It  is  not  cultivated  there,  however.  Shredders  are  used  for  prepar- 
ing it  for  stock,  and,  according  to  Mr.  J.  B.  Blandy,  of  Funchal,  Madeira,  who  uses 
it  extensively,  it  is  a  most  valuable  plant  for  barren  soils  where  other  things  will 
1  lot  grow. "     {Fa irchild. ) 

11759.  Vic^A  FABA.  HoxBO  bean. 

From  Montreal,  Canada.  Received  thru  Prof.  W.  T.  Macoum,  horticulturist. 
Central  Experiment  Farm,  Ottawa,  Canada,  irom  William  Ewing  &  Co.,  Octo- 
ber 12,  1904. 

11760.  SfiCALE  CEREALE.  Rye. 

From  Waterloo,  Kans.     Received  thru  Mr.  J.  Elza  Dodge,  October  14,  1904. 
Grown  from  S.  P.  I.  No.  1342. 

11761  and  11762.     Allium  cepa.  Onion. 

From  Teneriffe,  Canary  Islands.  Presented  by  United  States  Consul  Solomon 
Berliner.     Received  October  6,  1904. 

11761.      Whiie.  11762.     Red, 

11763.  ViciA  viLLosA.  Hairy  vetch. 

From  Augusta,  Ga.  Received  thru  the  N.  L.  Willet  Drug  Company,  October 
15,  1904. 

11764.  ViciA  SATiVA.  Common  vetch. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  October  19, 1904. 

11765.  Persea  carolinensis.  Red  bay,  or  s^wamp  bay. 

From  New  Orleans,  La.  Presented  by  Mr.  Edward  Baker,  superintendent  of 
Audubon  Park.     Received  October  17,  1904. 

**In  regions  where  the  avocado  (Persea  gralimma)  can  be  grown,  but  which  are 
subject  at  long  intervals  to  heavy,  killing  frosts,  this  relative  of  the  latter  may  prove 
valuable  as  a  stock  on  which  to  graft  it.  It  may  also  be  of  use  for  breeding  purposes. ' ' 
(FairchUd.) 

11766  to  11768. 

From  Honolulu,  Hawaii.  Presented  by  Mr.  Gerrit  P.  Wilder.  Received  Octo- 
l>er  14,  1904. 

Specimen  fruits  as  follows: 

11766.  Mangipera  indica.  Mangle 

**  Very  fine  specimen,  grown  on  the  premises  of  Mr.  W.  C.  Parke,  of  Hono- 
lulu.   Considered  one  of  our  best  mangos  here."     (  Wilder. ) 

11767.  (Unidentified.)  11768.     (Unidentified.) 

11769.    Cedrela  odorata. 

From  Buenos  Aires,  Argentine  Republic.  Presented  by  Mr.  Carlos  Thays, 
director  of  the  Jardin  Botanico.     Receive*!  October  22,  1904. 

"This  plant  belongs  to  a  group  of  tree^  which  Dr.  F.  Franceschi,  of  Santa  Barbara, 
Cal.,  has  been  studying  for  some  time.  He  remarks  in  a  letter  of  September  20, 1903, 
as  follows:  *The  Cedrela  I  consider  among  the  most  interesting  of  the  trees  which  I 
have  tried  here,  and  rShiarkably  so  C.  fimlis,  which  makes  a  wonderful  growth  and 
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appears  to  l)e  murh  hardier  than  its  native  liabitat  would  warrant.'  The  use  of  the 
timber  of  this  species  of  Cedrela  for  cigar  lx)xe8  makes  the  plants  of  unusual  interest 
to  southern  California,  where  they  will  grow  unusually  wen."     {Fairchild.) 

11770.  Gaillardia  sp.  Gaillardia. 

From  Big  Stone  City,  S.  Dak.     Collected  by  Mr.  A.  J.  Pieters,  August,  1904. 

"Sample  of  seed  of  a  Gaillardia  with  rose-purple  rays.  Low-growing  perennial  (?). 
Flowers  borne  on  peduncle  arising  from  the  base  of  the  plant,  and  usually  from  a 
foot  to  18  inches  high.  May  be  a  good  thing  for  crossing  with  other  Gaillanliafl,  but 
not  a  sufficiently  i)rofuse  bloomer  by  itself.'*     {Pieiers.) 

11771.  Chrysopsis  hlspida.  G-olden  aster. 

From  Dawson,  N.  Dak.     Collected  by  Mr.  A.  J.  Pieters,  August,  1904. 

"Found  blooming  at  Dawson,  N.  Dak.,  and  thruout  that  country  during  late 
August,  1904.     Calyx  scales  glutinous,  flowers  yellow."     (Pieters.) 

11772.  LiATRis  sp.  Button  snakeroot. 

From  near  Fargo,  N.  Dak.     Collected  by  Mr.  A.  J.  Pieters,  August,  1904. 

**  Seed  of  a  fine  perennial  for  the  herbaceous  border.  Grows  2  to  3  feet  high  and 
l>ears  a  fine  spike  with  purple  flowers."     (Pieters. ) 

11773.  Helianthus  sp.  Sunflo'wer. 

From  Dawson,  N.  Dak.     Collected  by  Mr.  A.  J.  Pieters,  August,  1904. 

**  Practically  the  same  type  as  that  known  in  the  trade  as  Stella,  Varies  in  size 
from  12  inches  to  4  feet  or  more,  depending  on  soil  and  moisture."     (Pieters,) 

11774.  CucuMis  sp.  Melon. 

From  province  of  Esmeraldas,  Ecuador.     Presented  bv  Mr.  George  D.  Hedian. 
Received  September  20,  1904. 

'*  Fruit  grows  to  a  size  of  48  to  50  cm.  in  length;  yellow  when  ripe,  and  pulp  resem- 
bles that  of  muskmelon.     Has  fragrant  odor  when  ripening."     (Median. ) 

11775.  GossYPiuM  sp.  Cotton. 

From  province  of  Esmeraldas,  Ecuador.     Presented  by  Mr.  Geoi>?e  D.  Hedian. 
Received  Septemh)er  20,  1904. 

11776.  GossypiuM  sp.  Cotton. 

From  province  of  Esmeraldas,  Ecuador.     Presented  by  Mr.  George  D.  Hedian. 
Received  September  20,  1904. 

This  cotton  seed  in  bolls  grows  8  feet  high  and  buds  in  six  months. 

« 

11777.  Amygdai.us  persica.  Nectarine. 

From  Kashgar,  Kashmir,  Briti.sh  India.     Presented  by  Rev.  P.  J.  P.  Hendriks. 
Received  October  24,  1904. 

"  Collected  in  the  latter  part  of  July  by  Mr.  Hendriks  at  Kashgar  and  forw*arded 
by  parcel  post.  Mr.  Hendriks  remarks  in  his  letter  of  July  23  that  *they  want  a  hot 
but  only  a  short  summer,  and  as  walnuts  are  ripening  iu  Washington  1  am  confident 
that  they  will  come  all  right.  You  may  call  them  Crosby  nectarines.  I  am  quite 
sure  they  will  make  a  fine  acquisition  to  any  orchard.' 

"  In  compliance  with  the  wish  of  the  donor,  if  these  nectarines  prove  iu  any  way 
remarkable  they  should  be  named  in  honor  of  Mr.  O.  T.  Crosby,  to  whom  we  are 
indebted  for  putting  us  in  communication  with  Mr.  Hendriks."     (thirchild,) 
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11778.  PiSTAGiA  VERA.  Pistache. 

From  Ka^hgar,  Kashmir,  British  India.     Pre*«ente<l  hv  K^^v.  V.  J.  1*.  Hemlrikn. 
Received  October  24.  1904. 

'* These  seeds  were  collected  by  Mr.  Hendriks  from  the  bazaar  in  Kashgar.  He  is 
afraid  they  will  have  last  their  germi native  i>ower,  but  aa  they  come  from  the  hot 
valleys  of  Badakhshan,  west  of  the  Pamirs,  they  may  prove  a  <lifferent  ntrain  from 
those  introduced  from  the  Levant  and  to  be  of  unusual  value.  These  were  receivt^l 
by  parcels  post  thru  Latham  &  Co.,  of  Bombay,  India.  Larger  shipments  must  be 
sent  by  caravan  from  Kashgar  to  Ladak,  thence  by  caravan  to  Kashmir,  thence  to 
Rawlpindi  and  by  rail  to  Bombay.  The  costs  of  transit  would  l)e  alK>ut  2  rufiees  per 
kilogram  and  the  time  required  al^^ut  two  monthn."     ( Falrch'dd. ) 

11779.  Mangifera  ini)I(\a.  Mango. 

From  Beira,  East  Africa.     Presented  b^'  Hon.  Arthur  W.   H.  Glenny,  United 
States  consular  agent,  Beira,  F^nt  Africa. 

Laihrirp.     See  description  of  No.  9669. 

11780.  HoRDEUM  VLTi/GARE.  Barley. 

From  McPherson,  Kans.     Received  thru  Mr.  L.  A.  Fitz,  October  25,  1904. 
Tennat^ee  Winter. 

11781.      SESBANfA   MACROCARPA. 

From  Tucson,  Ariz.     Received  thru  Prof.  R.  H.  Forl)es,  director  of  the  Agri- 
cultural Experiment  Station,  .October  25,  1904. 

'*  I  am  convinced  from  its  very  shallow  root  system  that  it  will  probably  only 
prove  useful  in  a  situation  where  it  can  l)e  constantly  and  abundantly  irngate<(, 
altho  it  is  possible  that  its  rooting  habite  may  be  mtxlified  by  new  cultural  condi- 
tions."    (Forfeej*-) 

11782.  Trifolium  alexandbinum.  Berseem. 

From  Cairo,  Egypt.     Received  thru  Mr.  George  P.   Foaden,  Kecretarv  of  the 
Khedivial  Agricultural  Society,  October  26,  UKM. 

Fachl. 

11783.  NuPHAR  i*oLYSEPALU)[.      Red-anthered  yello^w  'water  lily. 

From   Bozeman,   Mont.      Presented   bv   Dr.   J.    W.    Hlankinphip.       Received 
October  27,  1904. 

**An  unusual  species  of  pond  lily,  with  red  anthers  somewhat  resembling  large 
petals.  As  this  has  never,  so  far  as  we  are  aware,  been  brought  under  cultivation, 
it  is  thought  by  Mr.  Peter  Bisset,  of  **TwinOakH,"  Washington,  I).  ('.,  to  V)e  of 
possible  value  for  bree<ling  purposes.  Coming  from  the  northern  latitude  of  Mon- 
tana, it  will  prove  i>erfectly  nanly  in  any  part  of  the  United  States."     {Pairchilfl. ) 

11784.  Garcinia  xanthochymus. 

From  Peradeniya,  Ceylon.     Presented  by  Dr.  John  C.  Willis,  director  of  the 
Royal  Botanic  Gardens.     Received  October  29,  1904, 

11785  to  11790.    Garcinia  spp. 

From  Peradeniya,  Ceylon.     Received  thru  Dr.  John  (■.  Willis,  director  of  the 
Royal  Botanic  (iardens,  October  31,  1904. 

11785.  G.  C.\MBOGIA  =  G.  COWA.  11788.       G.   XANTIUKIIYMrS. 

11786.  G.  MAXGOSTANA.  11789.       G.  SPICATA. 

11787.  G.  C.\MBOCJIA  =  (».  COWA.  11700.       (i.  MORELLA. 

11791.    ViciA  8ATIVA.  Common  vetch. 

From  Corvallis,  Oreg.     lieceived  thru  Mr.  John  Whitaker,  0<'tolx*r  81,  1904. 
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11792.  Caesalpinia  bkevifolia.  Algarobillo. 

From   Sautiagu,   Chile.     Presented    bv  Sefior  Salvadore   Izquierdo.     Retvived 
September  19,  1904. 

The  tanning  material,  which  exists  in  the  form  of  a  resinous  suljstance  permeating 
the  seed  pods  of  this  plant,  has  recently  attracted  the  serious  attention  of  Kiiru- 
pean  tanners,  and  the  imports  of  it  into  Germany  have  of  recent  years  very  consid- 
erably increased.  It  is  said  U)  be  very  (juick  in  its  action  and  to  be  useii  in  the 
tanning  of  delicate  leathers.  American  tanners  are  not  familiar  with  this  tanning 
substance  as  yet,  but  some  of  the  principal  importers  in  Now  York  are  interested 
in  its  introduction.  The  shrub  which  bears  the  pods  should  be  of  particular  interest 
to  the  extremely  arid  regions  of  the  Southwestern  States  from  the  fact  that  it  comes 
from  the  hi^h  altitudes  of  the  Andes  of  northern  Chile,  where  the  season^s  rainfall  is 
extremely  hght  and  where  long  periods  of  hot,  dry  weather  occur.  The  plant  has  a 
long  taproot,  which  w'i  11  make  it  difficult  to  transplant,  and  it  is  recommended  by 
Seflor  Izquierdo  that  the  seeds  be  planted  out  where  the  plants  are  expected  to  remain. 
According  to  Seflor  Izquierdo*s  estimate,  2,000  plants  could  be  easily  grown  on  an  acre 
of  soil.  Trees  6  to  8  years  old  are  said  to  yield  from  6  to  8  pounds  of  pods,  which 
sell  at  a  price  ranging  from  4  to  6  cents  a  pound.  It  is  said  that  the  plant  is  injured 
by  heaw  spring  frosts,  but  is  otherwise  a  robust,  vigorous  growing  specries.  (See 
S.  P.  I.,'l0631.) 

11793.  Andropogon  sorghum.  Sorghmn. 

From   Durban,  Natal,  South   Africa.     I*resente<l   bv  Mr.   R.  AV.    Beningfield. 
Received  August  24,  1904. 

Mr.  Beningfield  says  that  this  sorghum  was  wlf-sown  in  his  garden  in  Durban. 

11794.  LiLiUM  LONGiFLORUM  MUi.TiFLOKUM.  Japanese  lily. 

From  New  York,  N.  Y.     Received  thru  Henry  &  J^e,  Novemlx^r  9,  1904. 

11795.  Sapium  sebtferum.  Tallovr  tree. 

From  China.     Presente<l  by  Dr.  C.  L.  Marlatt  to  Dr.  B.  T.  Gallowav.     Planted 
in  October,  1^3. 

Chinese  name  "Sa-men." 

11796.  CucuMis  MELO.  Muskmelon. 

From  California.     Received  in  1902.     Exact  source  is  not  known. 

Genuine  Jiidwell  CfiaalHi  muskmelon  setnl,  turne<l  over  to  this  Office  by  Mr,  W.  W. 
Tracy,  sr. 

11797.  Macadamia  ternifoi.ia.  Australian  nut. 

From  Sydney,  New  South   Wales.     Presented  by  Mr.  J.  H.  Maiden,  director  of 
the  Botanic  (Tardens.     Received  November  5,  1904. 

11798.  Papavek  somnifkrum  X  bracteatlm.         Hybrid  poppy. 

From  Santa  Rosa,  Cal.     Presented  bv  Mr.  Luther  Burbank.     Receive<l  Novem- 
ber 7,  1904. 

11799.  Thevetia  cuneifolia.  Tnimpet  flo^wer. 

From  Guadalajara,  Mexico.     Presented   by   Mr.  Federico  ChLsolm.     Received 
November  7,  1904. 

11800.  Panicum  MAXTMi  m.  Ghuinea  grass. 

From  Mayaguez,  P.  R.     Received  thru  Mr.  O.  W.  Barrett,  of  the  Agricultural 
Experiment  Station,  Noveml)er  8,  1904. 

**Tho  it  produces  viable  seeds,  this  famous  grass  is  usually  jjropagated  by  division 
of  the  root  clumps. ' '     ( Barrett. ) 
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11801  to  11996.    Phoenix  dactylib^era.  Date. 

Kruiu  Hofhuf,  El-Uasa,  Turkish  Arabia.  Receive<l  thru  Kev.  K.  M.  Zwenier 
and  seeiirwl  by  Mr.  J.  Calcottliaekin,  of  the  British  Assistant  Political  Ageiu-y, 
Bahrein  Island,  Persian  Ciulf,  November  7,  1904. 

AiTording  to  Mr.  Gaskin'i!!  letter,  the  following  varieties  were  received:  Khala»t 
Kezeizj  Shebibij  Khir,  Ifaitni,  Sheiffhi,  Mehmi,  Kheiieizi,  TendjU,  and  Mejrmz,  Thene 
names,  however,  did  not  agree  with  those  found  on  the  labels  accompanving  the 
plants,  which  were  placed  there  by  the  Aral)8  and  most  of  which  were  lost.  In 
onier  to  avoid  confusion  each  sucker  was  given  a  separate  number  in  hopes  that 
they  might  be  correctly  identified  from  descriptions  of  these  varieties  when  they 
t-ome  into  l>earing. 

11997.  Sequoia  wellingtonia.  Bigtree. 

Origin  unknown. 

11998.  Vicia  faba.  Hoxbo  bean. 

From  Gembloux,  Belgium.  Received  thru  Dr.  Ach.  <Tn*goire,  Institut  Chiminue 
et  Bact«^riologique  de  I'Etat,  March  10,  1905. 

'*Seed  of  the  Holland  variety  of  horse  bean  grown  extensively  in  Belgium  and 
Holland  as  a  fodder  crop.  This  bean  in  the  cool  summers  of  northern  Europe 
makes  a  growth  of  several  feet  and  produces  a  succulent  fodder  which  is  harvested 
after  the  beans  have  ripened,  and  run  thru  a  chopping  machine  which  prepares  it 
for  the  stock.  The  analyses  of  Doctor  Grt'^goire  have  shown  that  there  is  a  material 
increase  in  the  amount  of  nutritious  substances  in  this  bean  late  in  the  season,  mak- 
ing it  advisable  to  cut  it  onl^'  after  the  beans  have  fully  matured.  The  small  size  of 
the  bean  of  this  Dutch  variety  makes  it  especially  desirable  for  field  experiments 
where  the  item  of  seed  transport  is  an  important  one. 

**  These  should  Ik»  tried  extensively  in  Alaska  and  the  Northwestern  States  as  an 
early  summer  crop.  They  are  likely  also  to  be  of  value  as  a  cover  crop  for  orchards 
in  the  Northern  States.  Experiments  in  Canada  have  proved  this  horse  bean  to  be 
the  Ijest  cover  crop  yet  tried  in  that  region.  It  holds  snow,  prevents  drifting,  and 
adds  a  large  amount  of  humus  to  the  soil.  In  Belgium  these  l>eans  are  drilled 
in  about  6  or  8  inches  apart  and  produce  a  thick  stand  some  .S  or  4  feet  in  height." 
( FaircMld. ) 

11999  and  12000.    Niootiana  tabacum.  Tobacco. 

From  Constantinople,  Turkey.  Received  thru  Mr.  Charles  M.  Dickinson,  United 
States  consul-general,  March  9,  1905. 

See<l  from  Xanthi  district,  as  follows: 

11909.     Finest  quality.  12000.     Mtnliuin  quality. 

12001  to  12018. 

From  Fort  Hays,  Kans.  Received  thru  Mr.  J.  G.  Ihnu'v,  Hiij)erinten(lent  of  the 
Branch  Experiment  Station,  Noveml)er  7,  1904. 

12001  to  12015.     TniTicrM  vuixiARK.  Wheat. 

12001.  Kharkof.     <  Jrown  from  S.  P.  I.  No.  778().     O.  I.  No.  2193. 

12002.  Beloglino.     (Jrown  from  S.  P.  1.  No.  7787.     C.  1.  Nfj,  1667. 

12003.  Crimean.     (Jrown  from  S.  P.  1.  No.  5636.     C,  I.  No.  1437. 

12004.  Theiss.     (Jrown  from  S.  P.  I.  No.  5497.     C.  I.  No.  1561. 

12005.  UUa.     Grown  from  S.  P.  I.  No.  563S.     C.  I.  No.  1439. 

12006.  GhirJca.     Grown  from  S.  P.  1.  No.  5637.     C.  1.  No.  U^. 

12007.  Crimean.    Grown  from  S.  P.  I.  No.  5635.     C.  I.  No.  1436. 

12008.  Kharkof.    Grown  fr^m  S.  P.  I.  No.  7467.     C.  I.  No.  1583. 

12009.  Kharkof.     Grown  from  S.  P.  I.  No.  5641.     C.  I.  No.  1442. 
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12001  to  12018     Continiuo 

12010.  ('runeaii. 

Grown  from  f^eed  originally  imjwrted  in  quantity  of  over  14,000 bnsht4s 
from  the  Oimea  in  1901  bv  the  millers  nf  Kansas  and  Oklahoma.  (\  I. 
No.  1551). 

12011.  Bauat.     (irown  from  S.  V.  1.  No.  5496.     i\  1.  Nn.  laW). 

12012.  BacHa.     (irown  fn»m  S.  V.  I.  No.  549H.     ('.  I.  No.  15«2. 

12013.  Turkef/.     (irown  from  C.  L  No.  1558. 

The  l)est  grade  of  this  variety  was  grown  near  llal.^^tead,  Kans.,  from 
seed  originally  from  the  Crimeii.  A  sample  was  plante<l  in  the  experi- 
ment plats  at  Halstead  in  the  autumn  of  1901  for  future  experiment. 

12014.  We'menl>erg.     Grown  from  S.  P.  I.  No.  5499.     C.  I.  No.  156:i. 

12015.  Penterhoden.     Grown  from  S.  P.  1.  No.  5500.     ('.  I.  No.  156:{. 
12016  to  12018.     Panici'm  Mii.iACErM.  Broom-corn  millet. 

12016.  Red  Voronezh,     (irown  from  S.  P.  I.  No.  9424.     Original  setni 

from  Russia. 

12017.  Black  Voronezh,    (irown  from  S.  P.  I.  No.  9425.    Original  set^l 

from  Russia. 

12018.  Red  Orenhnrrj.     (irown  from  S.  P.  I.  No.  942:i.     Original  si^etl 

from  Russia. 

12019.      GaRCINIA   XANTFIOCHYMUS. 

From  Honolulu,  Hawaii.     Presented  hv  Mr.  (i.  P.  Wilder.     R^veived  Octolier 
31,  1904. 

"  Fruits  from  a  tree  growing  in  the  Govenmient  nursery  of  Honolulu.  Sent  for 
identification.  This  species  is  promising  as  a  stock  upon  wiiich  to  graft  the  mango- 
steen.     Its  fruits  have  an  agreeable  acid  flavor."     (Fairchild.) 

12020.  PoRTULACARiA  AFRA.  Spek-boom. 

From  Durban,  Natal.     Received  thru  Me»*r8.  I^throp  and  Fairchild  (No.  1097, 
P>bruary  8,  H)03),  Noveml)er  9,  1904. 

**  A  native  South  African  shrub  or  small  tree  with  succulent  shoots  which,  accord- 
ing to  von  Muller,  has  been  tested  for  many  years  in  Australia,  and  which  Mr.  John 
M.  Wood,  of  the  Durban  Botanic  Garden,  savs  has  been  sent  to  Algeria  for  experi- 
mental purposes.  The  shoots  are  said  to  belieenly  relisheil  by  live  st(X*k,  ana  the 
plant  is  reported  to  grow  on  dry,  waste  places  without  requiring  attention.  The  cut- 
tings take  root  easily,  and  von  Muller  sa^'s  that  the  plant  may  even  be  proi>agated 
from  the  leaves.  The  range  of  this  species  is  not  known  by  the  writer,  but  it  will 
I)robably  thrive  only  in  a  frostle&s  region.  The  plant  grows  on  hot,  rocky  slopes, 
preferably  of  doleritic  nature.  Plant  on  stony  ridges  or  in  sandy,  desert  soil.  This 
species  deserves  to  l^e  given  a  wide  distribution  in  regions  where  it  will  grow  wild, 
and  should  be  called  to  the  attention  of  those  interested  in  the  cattle-range  question 
of  Arizona  and  Hawaii.    These  cuttings  were  donated  by  Mr.  Wood.*'     {Fairchild, ) 

12021.  Garcinia  (^ochinchinensis. 

From  Durban,  Natal.     Reccive<l  thru  Messi's.  Lathrop  and  Fairchild  (No.  1102, 
February  8,  1908),  Novcml)er9,  1904. 

"  This  tree  is  a  more  vigorous  one  and  easier  to  adapt  to  cultivation  than  G.  man- 
gostanQy  the  true  mangostecn.  It  is  also  a  heavier  bearer,  and  it  is  valuable  in  con- 
nection with. experiments  on  the  cultivation  of  the  mangosteen  in  Porto  Rico  and 
Hawaii.  The  fruit  is  a  golden-yellow  color,  one- seeded,  with  characteristic  acid- 
flavored  pulp.  Most  people  do  not  care  for  the  taste  of  this  fruit,  but  the  writer  found 
the  fruits  most  refreshing,  and  Mr.  Wood,  of  the  Botanic  Gardens  in  Durban,  who 
kindly  donated  the  seeds,  says  that  a  former  governor  of  Natal  was  very  fond  of 
them.  Trees  of  this  special  should  l)e  rained  in  gardens  in  Florida,  Porto  kico,  and 
Hawaii  accessible  for  breeding  and  grafting  exi)eriments.  It  may  prove  a  good  stock 
for  the  mangosteen . "     ( Fairch ild. ) 
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12022.     Garcinia  mangostaxa. 


Mangosteen. 


From  Singapore,  Straits  Settlements.      Preeente(i  by  Mr.  R.  Derry,  a^ssiKtant 
superintenaent  of  the  Botanic  Gardens.     Receive<l  Xovember  9,  1904. 

X2023.     IIoRDEUM  DisTicHUM.  T'wo-ro'w  barley. 

From  Fresno,  Cal.     Received  tlini  Mr.  (ieorj^eC  Roeding,  ])eeem])er  22,  1904. 
White  Snttfrmi.     C^row  ii  from  S.  P.  1.  Xo.  7969. 


X2024  and  12025.     8e(  iiiuM  kdulk. 


Chayote. 


From  Saltilloy  Mexico.     PreHente<l  by  Mr.  J.  R.  Silliman  at  the  reijuest  of  Dr. 
Mward  Pahner.     Received  November  7,  1904. 

**  An  unusually  lar^^  and  tine  variety  of  the  chayote,  representing  two  doubtful 
subvarietie*?,  the  one  a  darker  green  in  color  than  the  other  and  considered  a  sweeter 
sort.  This  is  considered  one  of  the  best,  and  is  indeed  one  of  the  most  commonly 
jtrown  vegetables  in  Mexico  and  Central  America.  The  particularly  large  size  of 
these  varieties  makes  them  promising  for  introduction  into  the  warmer  regions  of 
this  country.  Bulletin  No.  28  of  the  Bureau  of  Plant  Industry  gives  a  full  descrip- 
tion of  the  methotls  of  planting,  etc."     (FairchUd. ) 


X2026  and  12027.     Zka  mays. 


Com. 


From  Saltillf),  Mexico.     Presented  bv  Mr.  J.  R.  Silliman.     Received  November 
7,  1904. 

12026.     Genuine  whit**  Mericnn  12027.     (ienuine     re<l     Mexican 

June.  June. 

**I  am  sending  you  four  eaiji  of  genuine  Mexican  June  com  grown  bv  myself.  This 
*-orn  was  planted  in  June  and  harvested  alx)ut  the  15th  of  Octol)er.  Irhe  natives  mix 
their  seed  very  much  and  are  not  at  all  careful  with  it,  so  a  great  deal  of  the  so-called 
Mexican  June  com  is  not  strictly  such.  Of  the  white  variety  there  are  two  classes — 
one  with  white  cob,  the  other  with  red  cob.  The  grains  are  long  and  thin,  the  cob  very 
Hinall.  It  is  a  great  drought  resister  and  very  sweet,  the  Mexican  children  chewing 
tlie  stalks  as  they  do  sugar  cane.  Cattle  are  very  fond  of  the  green  stalk  and  it 
produces  a  fine  flow  of  nch  milk  in  cows.  The  stalk  reaches  a  height  of  8  to  12 
feet  and  is  very  slender;  therefore  we  plant  it  quite  thick.  The  dark  variety,  or 
^faiz  pinto,  is  considered  more  hardy  and  better  for  resisting  dry  weather.  It  is 
shorter  and  more  stocky  in  its  growth.  It  is  not  so  sw' eet.  It  will  give  a  crop  when 
all  else  fails.  While  not  considered  so  fine  for  general  use,  it  is  equal  to  any  for  all 
stock.  *  *     ( Silliman. ) 


12028  to  12103.     Paeonia  spp. 


Peony. 


From  Langport,  Somerset,  England.     Receive<l  thru  Messrs.  Kelwav  &  Son, 
November  12,  1904. 

Pfonies  imported  for  testing  on  the  grounds  of  the  L)ei>artment  <»f  Agriculture  at 
Arlington,  Va.,  76  varieties,  as  follows: 


12028. 

Maria  Keln'ay, 

12089. 

J'adei'eirski. 

12029. 

Agnes  Mary  Kelway. 

12040. 

Mad  Calot. 

12030. 

Ixidy  Curzon, 

12041. 

Torquemada. 

12081. 

lYmces»  Beatrice. 

12042. 

a  lory  of  Someraet 

12082. 

Mrs.  Cfvamlferlain. 

12043. 

Prince  of  WaUs. 

12088. 

Mountebank. 

12044. 

Jjeonard  Kelway. 

12084. 

Festiva  Maxima. 

12045. 

J>orothy  HV/x//. 

12085. 

Princew  Irene. 

12046. 

A/onzo. 

12086. 

Dukf  of  Clarence. 

12047. 

(irizzrl  Mdir. 

12087. 

Lady  Berenford. 

12048. 

S)lf<tterre. 

12088. 

Limoseh 

12049. 

lA)tile  ('oUins. 
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12028  to  12103— Continued. 

12050.  Kelwny'H  Queni. 

12051.  Helena. 

12052.  Jwrn  Seaton. 

12053.  Princ&ts  Chritiicin. 

12054.  Fringes)*  of  Wales, 

12055.  Lady  Gwendolen  CeciL 

12056.  Mrs.  Affquith. 

12057.  Stanley. 

12058.  Prince  George. 

12059.  Cogriita. 

12060.  IhLchem  of  Tech. 

12061.  Autumn  UH. 

12062.  Huniei  ]yhlte. 

12063.  Summer  Day. 

12064.  Moonbeam. 

12065.  Heine  dex  Fram;aiii. 

12066.  WhiUeyi  Plena. 

12067.  Prince  l^ottper. 

12068.  iMdy  Carrinyfjm. 

12069.  Sir  T.  J.  TApton. 

12070.  PrincesH  May. 

12071.  Queen  Victoria. 

12072.  Mim  Sidimy. 

12073.  Bunch  of  Perfume. 

12074.  M'UUm. 

12075.  Tinted  Venm. 

12076.  MisH  Brice. 


12077. 

Nmniiiata. 

12078. 

Calliphon. 

12079. 

Duke  of  DevonsJiire. 

12080. 

BaroneM  Schroeder. 

12081. 

The  Bride. 

12082. 

Ella  ChriAine  Kehvay. 

12088. 

Cyclops. 

12084. 

Sainfoin. 

12085. 

Venus. 

12086. 

Duchess  of  SuthtTlayid. 

12087. 

Mr.  Man7iiny. 

12088. 

(iueen  of  the  May. 

12089. 

Lady  Cecilia  Rose. 

12090. 

Viscfnint  Croi*s. 

12091. 

Lyde. 

12092. 

Water  Lily. 

12093. 

lYmcess  Dhuleep  Sinyh 

12094. 

Cendrillon. 

12095. 

Alton  Jxtcke. 

12096. 

Aryu.s, 

12097. 

JFe^eiits. 

12098. 

Amiable. 

12099. 

Lady  Bramvell. 

12100. 

Cavalleria  RuMicana. 

12101. 

Emily. 

12102. 

Chthos. 

12103. 

Opiier. 

12104.    Fbeycinetia  arbokea. 

From   Honolulu,   Hawaii.     Received   thru   ^Ir.  J.  E.  Higgins,  liorticulturist, 
Agricultural  Experiment  Station,  November  14,  1?)04. 


12105  to  12107.     NicoTiANA  tabacum. 


Tobacco. 


From  Brazil.     Presented  by  Mr.  M.  Caluron,  .secretary  of  Agriculture,  Railways, 
Industry,  and  Public  Works  of  the  State  of  Bahia.     Received  October  31, 1904. 


12105.  From  Santa  Anna. 

12106.  From  Maragogipe. 


12107.     From    S.    Gonyalo    doe 
Campos. 


12108.      CUCUMIS  MELO. 


Muskmelon. 


From  Bairam  Ali,  Old  Merv,  Turkestan.     Presented  by  Prof.  R.  W.  Pumpelly. 
Received  November  12,  1904. 


12109.      CuCUMIS   MEIX). 

From  Samarkand,  Turkestan. 
November  12,  1904. 
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Prewntod  by  Prof.  K.  AV.  T*nm]M»11y.     Received 
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12110.     Calophyllum  ixophyllum. 

From  Honolulu,  Hawaii.     Received  thru  Mr.  (ierrit  P.  Wilder,  November  15, 
1904. 

** Imported  for  uhc  aa  a  possible  sto<:k  on  which  to  graft  the  inangosteen,  (larclniu 
itvi  nQOiiuna . "     ( Fairchild. ) 

12111  and  12112. 

From    Nice,    Alpes-Maritimee,    France.       Pre8ente<I    by    Dr.    A.    Ho))ert8oii- 
Proschowsky.     Received  November  14,  1904. 

12111.  Firi  8  gijOMERata .  Cluster  fif?. 

12112.  Opuntia  kr'us  indica.  Prickly  pear. 

12113.     SoLANUM  C0MMER80NI.  Aqiiatic  potato. 

From  Santa  Rosa,  Cal.     Presented  bv  Mr.  Luther  Burbank.     Receivt»<i  Novem- 
ber 18.  1904. 

**Tubere  produced  from  plants  grown  in  Mr.  Burbank's  experimental  grounds  from 
imported  tubers,  S.  P.  I.  No.  10324.  First  generation  removed  from  importation." 
(  FhirchUd. ) 

JuGLANs  REGiA.  Persian  walnut. 

From  Khojend.  Russian  Central  Asia.     Received  thru  Mr.  K.  Valneff,  Novem- 
ber 15,  1904.  ' 


Sechium  edule.  Chayote. 

From  Mexict).     Received  thru  Dr.  K<lwartl  Palmer,  Noveml)er  21,  1904. 

12116  to  12119.     Hordeum  8pp.  Barley. 

From  Milwaukee,  Wis.     Presented  by  Mr.  G.  G.  Pabst,  president  of.thePabst 
Brewing  Company.    Received  November  9,  1904. 

Four  samples  of  barley  grown  from  seed  furnished  by  this  Department,  originally 
\   purchased  in  Svalof,  Sweden,  from  the  General  Swedish  Seed-Breeding  Instijiute,  as 
follows: 

12116.     Hordeum  dustichi'm  nutans. 

Priuite^.     Grown  from  S.  P.  I.  No.  105815  on  the  Summer  farm,  Wauwatosa, 
^  Wis.    Yielded  13  bushels  from  1  peck  of  see<l. 

12117.  HORDBUM  DISTICHUM  NUTANS. 

Chevidier  II.     Grown  from  S.  P.  I.  No.  10584  on  the  \Va4?son  farm,  Granville, 
.  Wis.     Yielded  oj  bushels  from  1  peck,  approximately. 

12118.  HORDECM  DIKTICHU.M  NUTANS. 

I 

HanHchen.     (irown  from  S.  P.  I.  No.  10585  on  the  Wasson  fanii,  Granville, 
Wis.    Yielded  7  bushels  from  1  peck  of  seed. 

12119.     Hordeum  distichum  erbctum. 

Primus.     (Jrown  from  S.  P.  I.  No.  10586  on  the  farm  of  Mr.  John  Schubert, 
Granville,  Wis.     Yielded  4  bushels  from  1_  peck  of  seed. 

12120  to  12129.    Hordeum  8pp.  Barley. 

From  Milwaukee,  Wis.     Presented  by  Mr.  August  Uihlein,  secretary  of  the 
.  Schlitz  Brewing  Company.     Received  November  21,  1904. 

Barlev  samples,  as  follows: 

12120.       HoRDKUM   TKTRASTKin  m. 

AlhaccU.     Grown  from  S.  P.  I.  No.  7427,  originally  from  Spain. 
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12120  to  12129— Continued. 

12121.  HORDEIM    DIKTU'lirM. 

(4ro\vn  from  S.  P.  I.  No.  7992,  originally  from  Munich,  Bavaria. 

12122.  HORDEl'M    HKXASTICHrM. 

(ttowii  from  S.  P.  1.  No.  8559,  originally  from  i^hristiania,  Norway. 

12123.'      HORDKI'M    VrUiAKE. 

yfaraout,     (Jrown  from  S.  P.  1.  No.  9877,  originally  from  Cairo,  ^}gypt. 

12124.       IIOKDEI'M   sp. 

Grown  from  California  seed  that  was  originally  imiH>rt«d  from  Moravia. 

12126.       IIORDErM    DISTICHrM    Xl'TAXS. 

Hanna.     Grown  from  S.  P.  I.  No.  10402,  originally  innn  Austria. 

12126.       lloRDEI'M    DISTICUI'M    NITANS. 

i>i»Mf*s.     Grown  from  8.  P.  I.  No.  1058;^,  originally  from  8we«len. 
12127.     HoRDEr.M  DisricHrM  nttank. 

Chevalier  II.     (irown  from  8.  P.  I.  No.  10584,  originally  from  Swe^len. 

12128.  HoKHEl'M    DIKriCHrM    NITANS. 

Hannchen.     Grown  from  S.  P.  I.  No.  10585,  originally  from  Sweden. 

12129.  HoRDKl'M    1)I8TU'HU.M    KRECTU.M. 

I^rimuH.     Grown  from  8.  P.  I.  No.  10580,  originally  from  Sweden. 

12130.  Okyza  sativa.  Rice. 

From  Calcutta,  India.  Received  thru  I.  Henry  Burkill,  escj.,  M.  C,  officiating 
reporter  on  economic  products  to  the  government  of  India,  Indian  Museum, 
October  21,  1904. 

Rek\ke»h  paddy  seed,  said  to  be  the  most  valuable  rice  in  India;  gri»wn  on  the 
(langes  where  it  emerges  from  the  hills.  A  lowland  variety  of  rice,  said  to  be  worth 
twenty  times  the  price  of  ordinary  rice. 

12131.  Xanthoxylum  pipekitum.  Japanese  pepper. 

From  Yokohama,  Japan.  Receive<i  thru  the  Yokohama  Nursery  Company, 
November  14,  1904. 

12132  to  12134. 

From  Brighton,  Utah.  Received  thru  Mr.  Kphraim  Clawson,  November  10, 1904. 
12182.     Trifolu'm  alexandrini'm.  Berseem. 

12188.     Avena  sativa.  Oat. 

Grown  from  8.  P.  I.  No.  10209,  originally  from  Algeria. 
12184.     Tritivi'm  vrix;ARE.  Wheat. 

Chtil-hidfii.    Grown  from  8.  I\  1.  No.  9131,  originally  from  Russia. 

12135.     Vicia  atropurpurea. 

From  8anta  Clara,  Cal.     Rt^ceived  thru  Mr.  C.  C.  Morse  in  1904: 

12136  and  12137. 

From  I^)ndon,  England.  Received  thru  Messrs.  James  Veitch  &  Sons  (Limited), 
Chelsea,  8.  W.,  Noveml)er  25,  1904. 

12186.     ErcoMMiA  ilmoidgs.  .  Tu-chun^. 

^*  Tii'chung  is  the  name  given  by  the  Chinese  to  the  tree  which  has  been 
<lescribed   by  Professor  Oliver  in  Hooker's  Icones  Plantarum.  as  Eucommia 
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3.2X36  and  12137 — Continued. 

ulmoides.  The  bark  is  the  onl^  part  used,  and  is  much  esteemed  by  the 
Cbineee  as  a  drag,  tonic  and  vanous  other  properties  beiug  assigned  to  it.  It 
is  described  in  nearly  all  Chinese  works  on  materia  medica  and  botany,  the 
earliest  mention  of  it  being  given  in  the  Herbal  of  which  the  Emperor  Sh^n- 
Nung  is  the  reputed  author,  and  which  was  committed  to  writing  probably  as 
early  as  the  firet  century  of  our  era. 

'*The  tree  is  cultivated  in  small  plantations  in  the  mountainous  regions  of 
Szechwan,  Hupeh,  and  Shensi;  ana  from  these  districts  it  is  brought  to  Han- 
kow, the  great  mart  for  drugs  that  are  produced  in  the  western  provinces. 
From  this  port  about  100  tons  are  annually  exported  by  steamer  to  the  other 
treaty  ports. 

*^  EuLcommia  ulmoides  has  been  grown  out  of  doors  at  Kew  without  any  pro- 
tection for  the  last  six  years.  It  is  a  vigorous,  free-rooting  plant,  and  bears 
transplanting  well.  It  will,  I  believe,  thrive  in  any  soil  of  average  quality, 
bot  seems  to  prefer  a  rich,  light  loam.  In  such  a  soil,  at  Kew,  young  trees 
struck  from  cuttings  five  years  ago  are  now  6  feet  high  and  make  snoots  2  feet 
to  2^  feet  long  in  one  season. 

''It  can  be  propagated  easily  by  means  of  cuttings,  and  with  these  two 
methods  may  be  adopted.  The  quickest  method  is  to  take  pieces  of  the  current 
season's  growth,  about  6  inches  lone,  in  late  July  or  early  August,  insert  them 
in  pots  of  very  sandy  soil  (the  usual  mixture>fbr  cuttings),  and  then  place  the 
pots  in  a  house  or  frame  where  slight  bottom  heat  can  be  afforded.  The  cut- 
tings should  be  made  of  shoots  in  what  gardeners  term  a  *' half-woody"  con- 
dition. They  will  take  root  in  a  few  weeks  and  can  then,  after  a  ''hardening- 
off "  period,  l>e  planted  in  nursery  beds.  The  second  method  is  to  make. the 
cuttings  of  the  leafless  wood  in  November  and  dibble  them  in  sandy  soil  in  a 
cool  frame  or  out  of  doors  under  a  cloche,  or  hand  light.  They  will  take  root 
the  following  spring.  This  method  is  not  so  quick  as  the  other,  nor  have  we 
found  it  so  sare."     {Kew  Bulletin  No.  i,  1904- ) 

12187.     Davidia  involucrata.  Davidia. 

(See  description  of  this  beautiful  tree  under  S.  P.  I.  No.  16208. ) 

X2138.     Mangifera  indica.  Mango. 

From  Miami,  Fla.     Received  thru  P.  H.  Rolfs,  November  23,  1904. 
Gordon,     Grown  from  S.  P.  I.  No.  3705. 

X2139^    NicoTiANA  SANDERAE.  Flowering  tobacco. 

From  Philadelphia,  Pa.     Received  thru  Henrv  A.  Dreer,  Incorporated,  Novem- 
ber 25,  1904. 

Carmine  ttiberose-floivered.  Seed  of  a  new  hybrid  Nicotiana  raised  in  England. 
Described  as  forming  bushy,  much-branched  plants  2  feet  high,  laden  with  flowers 
from  base  to  summit  Flowers  are  a  carmine  red  and  fragrant,  a  single  plant  pro- 
dadng  thousands.  Resembles  A^.  affinis  in  form,  but  has  a  short,  stout  tube  and  does 
not  close  up  in  daytime.     (See  No.  12358  for  history. ) 

X2140  to  12230. 

From  Yokohama,  Ja^au.     Received  thru  the  Yokohama  Nursery  Companj-  at 
the  Plant  Introduction  Garden,  Chico,  Cal.,  October  31,  1904. 

12140.  Aralia  cordata.  Moyashi  udo. 
Two-year-old  roots. 

12141.  CiTRDs  sp.  Orange. 
NcUmdaidai. 

12142.  Fdoeworthia  GAKDNBRr.  Mitsumata  paper  plant. 
12143  to  12155.     LiLiUM  spp.  Lily. 

12143.      LiLIUH       ALEXAN-  12145.       LlLIUM       BATMAN- 

DRAE.  NIAE. 

12144.     LiLiUM  AUKATirM.  12146.     Lilium  browmi. 

7217- No.  97—07 (> 
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12140  to  12230— Continued. 
12148  to  12165— Continued. 


12147. 

LiLIUM       CORDIFO- 
LUIM. 

12152. 

L1LIU.M    W>NG  I  FLO- 
RUM. 

12148. 
12149. 

LiLHTM  CONCOLOH. 
LlLIlM  HANSONI. 

12153. 

LiLIUM      MKDKO- 
LOIDE8. 

12150. 

LiLIUM  KKAMEKI. 

12154. 

LiLIUM    .SPBCI06UM 

12151. 

LlLIl'M     LEICHT- 
LINI. 

12155. 

ALBUM. 
LiLIUM    TUiRINUM. 

12156.       MI8CANTHU8  CONDENSATUH. 

12157  to  12176.     Nelumbium  speciositm. 

LotuB. 

12157. 

Tenjiku  ren. 

12167. 

Giozan  ren. 

12158. 

Tenjiku  madara. 

12168. 

Kayo  ren. 

12159. 

Hichiyo  ren. 

12169. 

Hakii  botnn. 

12160. 

Taihaku  ren. 

12170. 

Sakura  ren. 

12161. 

Toka  ren. 

12171. 

Vftttyo  ren. 

12162. 

Higo  shibori. 

12172. 

Seihakn  ren. 

12163. 

Shokko  ren. 

12173. 

Shoftho  ren. 

12164. 

Tama  iisaffi. 

12174. 

Beni  botau. 

12165. 

Shiro  manman. 

12175. 

Kinshi  ren. 

12166. 

Nikko  ren. 

12176.^ 

Asahi  ren. 

12177.       PHYLLOSTACHVa    HBNONI8. 

Bamboo. 

12178.     Phyllostachys  mitis. 

Bamboo. 

12179.     Phyllostachys  nigra. 

Bamboo. 

12180.     Phyllostachys  qcilioi. 

Bamboo. 

12181  to  12280.     pRu.vuH  pseuix>-cbrasus. 

Flowering*  cherry. 

12181. 

Koshioyama. 

12200. 

Kafugen. 

12182. 

Yaye  hizakura. 

12201. 

Benihigan. 

12188. 

Oshohin. 

12202. 

Wa^hi-no-O. 

12184. 

Ham  arashi. 

12203. 

Kiuriuji. 

12185. 

Haria  sau. 

12204. 

Onaden. 

12186. 

Kurama  yama. 

12205. 

Ichiyo. 

12187. 

Iligau  shidare. 

12206. 

Gigo. 

12188. 

Oshihftyama. 

12207. 

Meigetgn. 

12189. 

Bent  gamo. 

12208. 

J(mwi. 

12190. 

Kongamu. 

12209. 

Hizakura  (siu^^le). 

12191. 

Shim  iaye. 

12210. 

Mikuruma  gai»h\. 

12192. 

Baian  zakura. 

12211. 

Hosokaiva  nioi. 

12193. 

Slrogetsm. 

12212. 

Horinji, 

12194. 

Aki  irosakura. 

12213. 

Haia  sakura. 

12195. 

Ben  den. 

12214. 

Ochochin. 

12196. 

Asagi  mkiira. 

12215. 

ybkihi. 

12197. 

Kumagai  sakura. 

12216. 

Shiogama  $ahira. 

12198. 

Nora  (?)  sahira. 

12217. 

Toyama  sakura. 

12199. 

Kirigaya. 

12218. 

KokiMjiudeti. 
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12140  to  12230— Continued. 
12181  to  12230— Continued. 

12219.  Xikoromoki. 

12220.  Hahikeznn. 

12221.  Gozanoma  n'loi. 

1 2222 .  Kikmthiduite. 
'  12223.  Taki  nioi. 

12224.     IMo  maru. 


12225. 

Senreht. 

12226. 

Totankixahunt 

12227. 

Amano  (jawn. 

12228. 

Fugenzo. 

12220. 

Owhiziikiiui. 

12230. 

Kiriu, 

Medicago  sativa.  Alfalfa. 

From  Vernon,  Tex.     Receivwl  tliru  Mr.  J.  A.  White,  November  28,  IVKM. 
Tnrkeaian.     <;rown  from  8.  l\  I.  No.  9450. 

12232.  PisTACiA  TKKKBINT1IU8.  Terebinth. 

From  Paris,  Framv.  Reeeived  thru  Vilmorin-Antlrieux  ik  Co.,  NnveniluT  2.*{, 
1904. 

12233.  Hyacinthus  oriextalls  albulis.  Hyacinth. 

From  New  York,  N.  Y.  Receive<l  thru  J.  M.  Thorhurn  &  Co.,  Noveniln'r  2fi, 
1904. 

12234.  Phleum  pratense.  Timothy., 

Fnim  Tunis,  Tunis.  Presentecl  by  Prof.  R.  <iagey,  of  the  Aj^ricnltural  Colle^je. 
R€»ceived  November  80,  1904. 

12235.  LiLiUM  PiiiLippiNENSE.  Benguet  lily. 

From  Manila,  P.  I.  Presented  by  Mr.  Elmer  I).  Merrill.  ReceivtHl  November 
15,  1904.  Collected  by  Mr.  R.  S.  Williams,  collector  for  tlie  New  York 
Botanical  Gardens  in  the  province  of  Benguet,  P.  I. 

12236  and  12237. 

From  Clearbrook,  Whatcom  County,  Wasli.  PreHente<i  ])y  Mr.  (Jeorge  (JibliH. 
Received  December  2,  1904. 

12236.  Acer  mackophylli  Si.  Oregon  maple. 

**  Handsome,  roundheaded  tree,  remarkable  for  it«  large  loliage.  Not  hardy 
in  the  North.  In  western  Washington  these  maples  grow  from  2  to  5  feet  the 
first  year  from  seed.  They  are  the  finest  of  street  shade  trees,  and  stand  any 
amount  of  wind.  They  grow  60  feet  high  at  Clearbrook  and  reach  3  to  6  feet 
in  diameter."     (Gibbs.) 

12237.  Thuj.\  gigantea.  Giant  arbor  vitae. 

12238.  Lansium  domesticum.  Doekoe. 

From  Buitenzorg,  Java.  Presented  bv  Doctor  Treub.  Receiv(»d  l)eceujl)er  o, 
19(M. 

"One  of  the  most  refreshing  fruits  of  the  Dutch  East  Indies,  whidi  deserves  to 
be  well  known  in  the  Western  Tropics,  but  which  hitherto  seems  to  have  been  quite 
overlooked. ' '     ( Fairchild. ) 

"A  low-grc)wing  tree  of  the  East  Indies  which  is  cultivated  to  some  extent  for  its 
fruit,  which  is  known  in  Java  and  Malakka  as  '  Lanseh'  fruit  and  is  much  esteemed 
fo#it8  delicate  aroma.  The  pulp  is  of  somewhat  firm  consistence  and  contains  a 
cooling,  refreshing  juice."     (Jackson  in  Trans.  Limi.  Sor.,  XJV,  1  {1S.^;1),  l]->.) 

m 

12239.  Agapanthus  umbellati  s. 

Fn>m  Washington,  D.  C.     Received  thru  the  National  Botanic  (lanlen  in  1902. 
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12240.  Manoifeua  indica.  Mango. 

From  Manatee,  Fla.     Receive<l  thru  Mr.  A.  J.  Pettijfrew,  Decemljer  7,  1904. 
PetiTs  Xo.  1.     (4rown  from  8.  P.  I.  N<».  :J700. 

12241.  Mangifera  indica.  Bffango. 

From  Mangonia,  Fla.  .  Presented  by  Rev.  E.  E.  Uale.     Received  Deoeuiber  7, 
1904. 

Ptre  lAMtis.     (irownfrom  S.  P.  1.  No.  3707. 

12242.  Berberis  fremontii. 

From  Tucson,  Ariz.     Retreived  thru  Mr.  1).  C-J.  Fairchild  at  tlie  Plant  Intrrxhn-- 
tion  Garden,  Chico,  Cal.,  {^ptember  10,  1904. 

"Seeds  from  plants  growing  on  the  experiment  station  grounds.  A  l)eautifui 
desert  form  for  breeding  witli  B.  tfntnbergii/^     (Fairchild.) 

12243.  PiSTAcnA  VERA.  Plstache. 

From  northern  Syria.     Received  thru  Mr.  \V.  T.  Swingle  at  the  Plant  Intnwhu*- 
tion  Garden,  Chico,  Cal.,  October  6,  1904. 

*' These  seeds  were  grown  from  trees  grafted  on  /'.  imUira  an<l  were  obtained  fn>m 
a  Mr.  Nazar,  whose  people  graft  the  pistache  on  this  species  in  the  dry  country  an&r 
the  Euphrates  Ri  ver. ' '     ( Swingle. ) 

12244  to  12302. 

A  collection  of  bulbs  secured  for  experimental  work  in  the  l>eiMiTtment  bulb 
garden. 

12244  to  12265. 

From  Hillegom,  Haarlem,   Holland.     Received  thru   Vander  Schoot  Sc 
Son,  October,  1903. 

12266  to  12276. 

From  London,  England.     Received  thru  William  Bull  &  Sons,  Novemlwr, 
1903. 

12277  to  12279. 

From  ClearbnK)k,  Wash.     Received  thru  Mr.'lfeorge  Gibbs,  November, 
1904. 

12280  to  12298. 

From   (iuemsey,  England.     Received  from  Hul>ert  &  Co.,  September, 
1904.     Purchaseii  thru  Mr.  Nicholas  Le  Page,  Mount  Vernon,  N.  Y. 

12299  to  12302. 

From  Ettrick,  \'a.     Received  thru  Poat  Brothers,  October,  1904. 

12303.  AvENA  SATIVA.  Oat. 

From  Brookings,  S.  Dak.     Received  thru  Mr.  H.  I.  Stearns,  December  8,  1904. 
Sijiy-Day.     Grown  from  S.  P.  1.  No.  5938. 

12304.  Sechium  edule.  Chayote. 

From  New  Orleans,  La.     Pre8ente<l  by  the  J.  Steckler  SihhI  Companv.     Received 
Noveml>er23,  ltK)4.  ' 

12305.  Mangifera  indica.  Mango. 

From  West  Palm  Beach,  Fla.     Received  thru  Mr.  John  B.  Beach,  December  9, 
1904. 

^f^^l(f(^h(l. 
07 


DECEMBEB,  1903,  TO  DECEMBER,  1905. 


85 


12306.    G08.SYFIU3I  sp.  Cotton. 

Kn»iii  the  Pliilippine  InlandH.     PreK'nt^^d  ])y  Dr.   15.  1).  llalflted,  Agricultural 
Kxperimeiit  Station,  New  Brunswick,  N."J.     Recvivwl  December  H,  1904. 

Kati.    Thet«e  eefn\»  were  collected  by  Mr.  A.  Klli<'ott  Brown,  of  the  Marine  Corpn, 
and  f«ent  to  Doctor  lIalHte<l. 


12307  to  12357.     Salix  spp.  Willow. 

From  Ottawa,  Canada.     Presented  by  Dr.  William  Saunders,  director  of  the 
Central  Experimental  Farm.     Received  December  14,  1902, 

A  ix>llec'tion  of  species  and  varieties  of  willow  growing  in'  the  arboretum  of  the 
Central  Experimental  Farm  at  Ottawa.  The  nomenclature  given  is  that  recognized 
by  the  Experimental  Farm. 

Salix    bi<'oi^)k    i.ai'rb- 

ANA. 

Salix  dbc^i pirns. 

Salix    ■  alba    vitellina 
aurantiaca. 

Salix     purpurea     lam- 
bertiana. 

Salix  cinerka  TRiroix>R. 

Salix  ambiqua. 

Salix  voronehh. 

Salix    smithiana    acu- 
minata   (S.    DASYCLA- 

doh). 

Salix  pellita. 
Salix  repens  aroentea. 
Salix  longipolia. 
Saux  laurina. 
Salix  babylonka. 
Salix  cinerea  repens. 
Salix  fragilis  amman- 

lANA. 

Salix  alba  argentka. 

Salix  nigricans  menth- 
aefolia. 

Salix  rosmarinifolia. 

Salix  NKmiCANs. 

Salix  mollissima. 

Salix  viminalir  siper- 

BA. 

Salix     nippopiiAEFoijA 

UNI)UL.\TA. 

Salix  hpaetiii. 

Salix  cordata  vehtita. 

S.\LIX      ALBA     VITELLINA 
NOVA. 

Salix  nigricans  vibur- 
noideh. 


12807. 

Salix    caesia    pendula 
kareli. 

12882. 

12808. 

Salix  nigricans  pruni- 

12888. 

12809. 

folia. 
Salix  daphnoides  pom- 

12884. 

12810. 

era  ni  a  FEMINA. 
Salix  triandra  (S.  lap-' 

12886. 

12811. 

peana). 

Salix  purpurea  schar- 
fenbbrgensih. 

12886. 
12887. 

12812. 

Salix  cahiandra  lanci- 

FOLIA. 

12888. 
12889. 

12818. 

Salix  fragilis  basford- 

lANA. 

12814. 

Salix  rubra  forbyaka. 

12840. 

12815. 

Salix  argentba  aurita. 

12841. 

12816. 

Salix   nigricans  moab- 

ITICA.  • 

12842. 
12848. 

12817. 

Salix  bataviae. 

12844. 

12818. 

Salix  alba  britzensis. 

12845. 

12819. 

Salix  NiciRicANs  cotini- 

FOLIA. 

12846. 

12820. 

Salix  alba  vitellina. 

12847. 

12821. 

Salix  daphnoides  fem- 

INA. 

12848. 

12822. 

Salix  p^iolaris. 

12849. 

12828. 

Salix  sbrinoeana. 

12850. 

12824. 

Salix  alba  vitellina. 

12851. 

12825. 

Saux  erdingeri. 

12852. 

12826. 

Salix  nigricans  anhon- 

lANA. 

12858. 

12827. 

Salix    purpurea    urab- 

ENSIS. 

12854. 

12828. 

Saux  undulata. 

12855. 

12829. 

Salix  viminalis. 

12856. 

12880. 

Salix  daphnoides  mas- 

CULA. 

12867. 

12881. 


Salix  blanda  (S.  baby- 
lonka X  fragilis). 


97 


8()  SEEDS   AND    PLANTS    IMPORTED. 

12358.  NicoTiAXA  sANDEKAE.  Flo'wering  tobacco. 

From  New  York,  N.  Y.     Uecoivnl  thru  J.  M.  Thorbunx  &  Co.,  IH'ceiiiber   14, 
1904. 

Carmine-Jimvered.  *'Thi8  variety  i.s  the  reHult  of  croesinj?  the  dwarf  purple-floweretl 
N.  forgHlanOf  from  Brazil,  with  X.  afftnitt,  the  well-known,  fragrant  whit<?-flnvere<l 
>?a  nlen  an  n  ual . "     ( Sandn  t(*  Son  a. ) 

12359.  IjAThyrvs  odokatus.  S'weetpea. 

From  C'ovent  Garden,  W.  C,  London,  England.     Received  thru  Watkins  ife 
Simpson,  12  Tavistock  ptreet,  December  9,  1904. 

(iladyft  Uinrln.  , 

12360.  Afzelia  qitanzensis. 

From  Cape  Town,  Cape  Colony,  Africa.     Received  thni  Dr.  Peter  MacOwaii, 
^rovemment  botanist,  November  28,  1904. 

12361.  Lathyrus  sylvestris.  Flat  pea. 

F'rom  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  A  Co.,  November  21, 
1904. 

12362  and  12363. 

From  Bangkok,  Siam.     Presenteil  by  His  Excellency  Phya  Akharaj  Varadhara, 
the  Siamese  minister,  to  Dr.  B.  T.  Galloway.     Receive<l  December  2,  1904. 

Plants  used  extensively  in  Bangkok  as  a  condiment. 

12362.  12863. 

Kraxoan,  ,  (No  name  given. ) 

12364.      LiLIUM  GIGANTEUM.  Lily. 

From  New  York,  N.  Y.     Receive<l  thru  Henry  &  Lee,  December  13,  1904. 

12365.  Panioum  maximum.  Guinea  grass. 

From  Mayaguez,  P.  R.     Received  thru  the  Agricultural  Experiment  Station, 
December  21,  1904. 

12366.  Sechium  edule.  Chayote. 

From  New  Orleans,  La.     Received  thru  the  .T.  Steckler  Seed  Comjmnv,  Deceni- 
l)er  16,  1904. 

12367.  Dahlia  sp.  Dcdilia. 

From  "La Trinidad,"  Guerrero,  Mexico.     Receive<l  thru  Mr.  Federico  Chipolni, 
December  13,  1904. 

12368.  (tladiolus  gandavensis.  Gladiolns. 

From  Philadelphia,  Pa.     Received  thru  Henry  A.  Dreer,  Incorporate<l,  De<'em- 
berlO,  1904, 

]Vhii€  lAidy. 

12369.  Pachyrtiizus  sp. 

From  Santa  Maria  del  Rio,  Mexico.     Receive<l  thru  Dr.  PMwanl  Palmer,  Decem- 
ber 21,  1904. 

** There  are  two  forms  of  this  Pachyrhizus,  one  called  Agua  (water)  and  the  other 
Ijcche  (milk ) .  These  two  forms  have  been  long  recognized,  but  not  as  separate  species. 
At  Santa  Maria  del  Rio  I  saw  several  fields  of  this  plant  cultivated  on  ridges  so  that 
the  plants  might  be  irrigated.  I  was  informed  that  both  forms  were  grown  in  the 
same  {Mitch  and  could  not  be  distinguished  either  by  their  foliage  or  flowers,  and  that 
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it  was  only  by  tasting  the  roots  themselves  that  the  difference  could  be  detected. 
Both  varieties  are  considered  equalljr  valuable.  They  are  eaten  raw,  especially  by 
travelers  on  lon^  tours  thru  the  drier  portions  of  the  country,  as  their  watery 
character  makes  them  valuable  for  quenchmg  one's  thirst.  They  are  also  considered 
notritious  and  are  said  to  make  good  pickles.  It  is  possible  that  they  may  also  be 
cooked  as  turnips  are  and  could  be  cultivated  in  regions  where  the  turnip  will  not 
thrive."     {Palmer.) 

X2370.     Iris  sp.  Iris. 

From  Fairfield,  Wash.     Collected  by  Mr.  A.  J.  Pieters,  August  21,  1904. 


12371  to  12393. 


Abyssinian  seeds. 


From  Abyssinia,  Africa.     Received  thni  Hon.  Robert  P.  Skinner,  commissioner 
of  the  United  States  to  Abyssinia,  December  15,  1904. 

A  collection  of  seeds  made  for  Mr.  Skinner  under  his  direction  by  Mr.  Eugene 
Carette  Bouvet.  This  collection  is  supplementary  to  the  collection  received  June  3, 
19<M,  No8.  11039  to  11119,  from  the  same  source.  The  names  given  are  transcribed 
from  those  written  upon  the  original  packages. 

Sorghum. 

Sorghum. 

Sorgliiiin. 

Sorghum. 

Barley. 

Barley. 

Wheat. 

Teflf. 

Smxner. 

Wild  coffee. 

Harrar  coffee. 

Cultivated  coffee. 

Com. 

Com. 

Teff. 

Teff. 

Sesame. 


12871. 

Andbopogon  sorghum. 

12372. 

Andropogon  sorghum. 

12373. 

Andropogon  sorghum. 

12374. 

Andropogon  sorghum. 

12376. 

HORDRUM  Sp. 

12376. 

Hordbum  sp. 

12377. 

Triticum  sp. 

12378. 

ErAGROSTIS  ABYflSINICA. 

12879. 

Triticum  diococcum. 

12380. 

Ck>FFBA  sp. 

12881. 

COFFBA   sp. 

12382. 

COFFBA  sp. 

.12383. 

ZrA    MAYS. 

12384. 

Zba  mays. 

12386. 

£BAGROSriS   ABYBBINICA. 

12386. 

Eraorootis  ABY&SINICA. 

12387. 

Sksamum  indicum. 

12388. 

PiMPINBLLA    ANISUM. 

12389. 

GUIZOTIA   OLEIFEBA. 

12390. 

Eleusinb  COBACANA. 

12391. 

LiNUM  sp. 

12392. 

PiSUM  SATIVUM. 

12393. 

CiCBR  ARIETINUM. 

12394.    Beta  vulqabis. 


Flax. 

Pea. 

Chick-pea. 

Sugar  beet. 


From  New  York,  N.  Y.    Received  thni  Mr.  Albert  Bohm,  Wool  Exchange 
Building,  West  Broadway  and  Beach  streets,  December  21,  1904. 

Said  by  Mr.  Bohm  to  be  more  subject  to  outside  influences  than  ordinary  seed. 

12395.    Physalis  sp.  Ground  cherry. 

From  Columbus,  Ohio.     Received  thru  the  Livingston  Seed  Company,  December 
23,  1904. 

Ordered  for  Mr.  Burbank's  experiments. 
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12396.  Phtsalis  sp.  Purple  ground  cherry. 

From  ColumbuSf  Ohio.     Receive<i  thru  the  LivingBton  Seed  Coinpanv,  Decem- 
ber 24,  1904. 

12397.  Zinnia  eleoans.  TAnnia 

From  Naples,  Italy.     Received  thru  Mr.  Max  Herb,  Rucceseor  to  Herb  A  Wulle, 
24-36  via  Trivio,  December  24,  1904. 

Zinniu  eUgans,  fl.  pi.  cri*pa^  ertra;  deecribe<l  in  volume  19  of  Moller's  Deutoche 
Gartner-Zeitunj?,  p.  475. 

12398.  Medicaoo  sativa.  Aifai^g 

From  Fort  Oolline,  Colo.     Received  thru  Mr.  Peter  Anderson,  Decenriber  28, 
1904. 

12399  and  12400.    Glycine  hispida.  Soy  bean. 

From  Amherst,  Mass.     Receiveil  thru  the  Hatch  Experiment  Station,  December 
28,  1904. 

12399.     Grown    from    S.    P.    I.  12400.     (Trown    from    S.   P.    1. 

No.  9407.  No.  0408. 

12401.    Ipomoea  sp. 

From  Miami,  Fla.     Received  thru  Prof.  P.  H.  Rolfs,  Subtropical  Laboratory, 
December  23,  1904. 

A  pink-flowered  Ipoma^a  grown  from  seed  secured  by  Professor  Rolfs  in  Cuba  or 
Jamaica. 

12402  and  12403.    Opuntia  ficus-indica  gymnocarpa.         Tuna. 

From  Nice,  France.     Received  thru  Dr.  A.  Robertson-Proschowsky,  December 
27,  1904. 

"  In  a  letter  of  December  12,  Doctor  Proschowsky  remarks:  '  The  young  iointe  of  this 
species  have  small  spines,  but  these  fall  off  in  the  second  year.  As  regards  th^  fruits, 
it  is  three  years  that  they  have  been  produced  in  my  garden,  and  they  have  always 
been  absolutelv  spineless  without  any  of  those  almost  microscopic  spicules  which 
are  the  great  objection  to  the  fruits  of  Opuntia  in  general.'  The  present  year  only 
three  fruits  were  developed,  and  the  seeds  sent.  No.  12403,  are  from  one  of  those 
fruits.  As  this  small  number  of  seeds  represents  the  total  number  contained  in  the 
fruit  it  is  evident  that  the  variety,  in  addition  to  bearing  spineless  fruits,  bears  fruits 
with  comparatively  few  seeds  in  them.  Doctor  Proschowsky  further  remarks  that 
this  Opuntia  is  the  largest,  quickest  growing,  and  most  picturesque  of  all  of  the 
Opuntias  which  he  has  ever  seen."     {Fairchild. ) 

12404.    Cereus  validus. 

From  Nice,  France.     Received  thru  Dr.   A.  Robertson- Proschowskv,  Decem- 
ber 27,  1904. 

"A  tall,  picturesque  plant,  which  produces  fruit  the  size  of  a  goose  egg  and  of  a 
beautiful  magenta  color.  These  fruits  are  absolutely  without  spicules  and  of  very 
good  taste.  Doctor  Proschowsky  remarks  that  he  knows  of  no  other  fruit  w^hich  is 
BO  'melting,'  and  it  resembles  much  the  'snows'  sold  in  Latin- American  countries, 
consisting  of  real  snow  mixed  with  some  fruit  juice  or  sugar."     {FairchUd. ) 

12405  to  12407. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  December  28, 1904. 
12405.     HoLcus  LANATL'8.  Volvet  grass. 

A  forage  graps  of  poor  quality,  but  capable  of  growing  well  on  dry  soil. 
97 


DECEMBER,  1903,  TO   DECEMBER,  1905. 


89 


12M5  to  12407— Continued. 

12406.  Spbrgula  arvensis. 

An  annual  plant  of  especial  value  on  dry,  Bandy  land. 

12407.  Ornithopus  bativus. 

An  annual  legume  for  growing  on  dry,  nandy  land. 


Spurry. 
Serradella. 


12408.     Ul£x  europaeus.  Gtorse,  'whin,  or  furze. 

From  Dublin,  Ireland.     Received  thru  Hogg  &  Robertson,  December  29, 1904. 

''The  cultivation  of  this  plant  is  suited  only  to  waste  lands  which  are  unfit  for 
more  profitable  cultures,  in  portions  of  northern  France,  the  Netherlands,  Eng- 
land, and  Ireland  the  plant  is  utilized  successfully  as  fodder,  being  cut  and  passed 
thru  a  special  shredding  machine,  which  reduces  the  spines  to  a  harmless  pulp. 
In  the  Madeira  Islands,  J.  B.  Bland v  informed  me  that  it  was  very  keenly  relish^ 
by  cattle  and  furnished  an  excellent  fodder  for  milk-producing  purposes.  The  plant, 
altho  not  a  tender  species,  will  probably  not  be  hardy  in  the  Nortnwest,  but  should 
be  tried  in  regions  with  a  climate  similar  to  that  of  England  and  Ireland,  on  rocky, 
barren  hillsides  where  other  plants  will  not  thrive."     (Fairchild.) 


12409.    Medicago  sativa. 


AlfEdfEI. 


From  Ogden,  Utah.     Received  thru  the  C.  A.  Smurthwaite  Produce  Company, 
December  30,  1904. 

This  seed  was  grown  on  the  ranch  of  Mr.  £.  M.  Brimall,  Diamond  Fork,  Spanish 
Fork  Canyon,  Utah  County,  Utah,  on  land  without  irrigation,  above  water  line  in 
section  1,  township  9  south,  range  4  east.  This  land  has  grown  alfalfa  seed  for 
nineteen  years  in  succession,  and  this  peed  is  from  the  nineteenth  crop. 


X2410  to  12448. 

Drug  and  medicinal  seeds  and  plants  ordered  for  the  cooperative  work  conducted 
by  Dr.  R.  H.  True,  of  this  Department. 

12410  to  12422. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  4  Quai 
de  la  M^sserie,  December  29,  1904. 


12410.  ACONITUM    NAPEL- 

Ll'H. 

12411.  .VcONIXrM    N  A  PEL- 

LI'S. 

1 24 1 2 .  H  Yosc'Y  A  M  rs     n  i- 

OER. 

12413.  Lavandi'la  vera. 

12414.  Carum  carul 

12415.  PYRETHRrM        KO- 

SEUM. 

12416.  PVRETHRUM    CIXE- 

RARL\EF0LU'M. 

12423.     Salvia  officinalis. 


12417.     Thymus      v  r  l- 

(tARIK. 

12418.  ROSMARINI'S   OFFI- 

CINALIS. 

12419.  SATIIRE.IA  IIOKTEN- 

SIH. 

12420.  DELPniNiUM    sta- 

ph isaori  a. 

12421.  ecballium     kla- 

TRRIUM, 

12422.  Origanum     vul- 

(5  A  RE. 

Sage. 


From  Philadelphia,  Pa.     Receivod  thru  \V.  Ath'o  UnrpiM'  it  Cn.,  Xovt»ni- 
ber  30,  1904. 

BfWidrleaved. 

19424  and  12425.     Kciiinacka  anctstifolia^ 

From  Manhattan.  Kans.     Heceiv*^!  thru  Mr.  H.  W.  Baker,  Noveniher  2S, 
1904. 


12424.     Plants. 


12425.     S(>e<ls. 
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12410  to  12448— Continued. 

12426  to  12441. 

From  Erfurt,  Germany.     Received  tlim  Haagc  <fe  8(^liinidt,  De<H»mi>er  24, 
1904. 

12426.  Fx^BALLiUM     KLA-  12434.     Pyrethrum     ro-     I 

TERIUM.  8EUM.  h 

12427.  AcoNiTrM  napel-  12485.     Pyrffhrum  cine- 

hV».  RARIAEFOLirM.  I 

12428.  AcoNiTiM   NAPEL-  12436.     Colchicum       at-    ; 

LUK.  TUMNALE.  j 

12429.  Hyoscyamits     xi-  12437.     Thymus  vcuiaris.     , 

^^^'  12438.       ROSMARINIH    OFFI-       | 

12430.  Lavandula  vera.  cinalis.  a 

12431.  Carum  a.)owan.  12439.     Satureja  horten-     I 

12432.  Origanum     vul-  **'**'  I 

GARE.  12440.     Bryonia  alba.         ' 

12433.  Delphinium    sta-  118441.     Bryonia  dioica.      \ 

phisagria. 

12442.     Cassia  angustipolia.  Senna.     ' 

From  Corpus  Christi,  Tex.     Received  thru  Mr.  H.  H.  Fisher,  October  31,     I 
1904.  ' 

12443  to  12446.     Panax  ginsenc,.  Ginseng*.     | 

From  Cuba,  N.  Y.     Received  thru  Bates  Ginseng  Gardens,  October  31, 
1904.  ' 

12443.  One-year-old  12446.     Three-year-old     | 

roots.  roots.  ' 

12444.  Two-year-old  12446.     (Jerminateci.^eed. 

roots. 

12447.  MoNARDA  FisTULosA.  Wild  ber^amot. 

From  Rochester,  Mich.    Received  thru  Mr.  Wilfred  A.  Brotherton,  Novem- 
>)er  14,  1904. 

12448.  MoNARDA  PUNCTATA.  Horsemint. 
From  I A  Crosse,  Wis.    Received  thru  Dr.  E.  C.  Swarthout,  October  28, 1904, 

12449  and  12450.    Dahlia  spp.  Dahlia. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  December 
27,  1904.  , 

Seeds   collecte<l    near    Ixtlahuacan    del  Rio,   Jalisco,   Mexico,   northwest  from 
Guadalajara. 

12449.  White.  12450.     Striped. 

12451.  EiJTREMA  WASABi.  Japanese  hoiBe-radish. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama  Nurserv  Com  pan  v, 
December  29,  1904. 

(Described  in  detail  in  Bulletin  No.  42  of  the  Bureau  of  Plant  Industry. ) 

12452.  Aralia  cordata.  Kan  ado. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama  Nursery  Company, 
December  29,  1904. 

( For  description,  see  Bulletin  No.  42  of  the  Bureau  of  Plant  Industry. ) 
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12453  to  12547.     Oryza  sattva. 


Rice. 


**. Sam  pies  of  rice  received  in  answer  to  re<iuestfl  made  of  the  various  persons  fur- 
nishing same,  for  testing  in  connection  with  the  efforts  now  being  made  for  the  pur- 
poee  oi  finding  a  variety  resistant  to  the  disease  known  as  rotten-neck,  threatening 
the  rice-growing  industry  in  the  Carolinas."     (Fairchild. ) 


12458  to  12463. 


Rice. 


From  Paris,  France.     Presented  by  Vilmorin-Andrieux  A  Co.     Received 
July  29,  1904. 

Samplej?  of  imhuUed  rice  as  follows: 

12453.  Piemoniese  rice,  Novarese.  One  of  the  most  valued  for  its  yield 
and  its  quality.  It  is,  however,  grown  in  Lombardy  on 
Hoil  only  which  has  carried  a  rice  crop  the  previous  season, 
as  on  fresh  land  it  easily  takes  the  disease  called  ''  brusone.*' 


12454. 


12455. 


12456. 


12457. 

12458. 

12459. 
12460. 


Pit'tnontese  rice,  Bertone.  Usually  grown  on  fresh  land,  in 
resistant  to  the  "brusone,"  and  the  hulled  rice  i»  inferior 
to  the  Novarese. 

Piemoniese  rice,  Javanese.  Thrives  on  all  kinds  of  land.  It  is 
pretty  resistant  to  **brusone,"  but  is  very  late,  lacks  quality 
and  sheds  its  seeds  too  easily  when  being  cut. 

Piemoniese  rice,  nostrano.  Takes  too  easily  the  disease  '*bru- 
sone,"  and  is  consequently  little  grown  in  Lombardy.  It 
is  somewhat  used  in  the  perpetual  rice  fields  of  the  Po  Val- 
ley, where  it  seems  to  be  more  resistant. 

« 

Piemoniese  rice,  leoncino.  Very  productive  Japanese  rice,  of 
good  quality,  with  a  golden  spike.  Recommended  for  wet, 
compact,  rich  land. 


IHemoniese     rice, 
francone. 

Egyptian  rice,  Jino. 

Egyptian  rice,  sul- 
tanie. 


12464  to  12478. 


12461.  Egyptian  rice,  ya- 

mani. 

1 2462 .  J)ry  Mountain  rice. 

12468.     Dry    rice    from 
Manchuria. 

Bice. 


From  Colombo,  Ceylon.     Presented  by  Dr.  C.  Drielwr^,  sui)erintendent  of 
Si'hool  (iardens.     Received  October  21  and  24,  1904. 

12464.  Kurtisivru  paddy.    White  grain  in  black  husk.     From  Kega lie 

distri(!t. 

12465.  Mntlusamba  paddy.     Sujierior  variety  for  table  use.     From 

Kegalle  district. 

12466.  Kaiurusamha  paddy.     From  Kegalle  diHtri(^t. 

12467.  Kirinaran  paddy.     From  Bentota  district. 

12468.  Suduve  paddy.     From  Bentota  district. 

12469.  YaUtatu-hel  paddy.     From  high  elevation,  Uva  Province. 

12470.  MndU'kiri'hel  paddy.     From  high  elevation,  Tva  Province. 

12471.  Ceylon  Carolina  jMiddy.     From  Ilauwella,  30  miles  inland  from 

Colombo. 

12472.  Ceylon  Carolina  paddy.     From  Mount  l^vinia,  7  mileH  south 

of  Colombo. 

12478.     Kiusui  (Japanese)  paddy.    Grown  in  the  Government  Stock 
Garden. 

12474.  Jngrese  ive.    From  Elakake,  1l  miles  inland  from  Bentatte, 

a>x)ut  halfway  from  Colombo  to  Galle.  ^ 

12475.  KuTU'vi  paddy.     From  Madampe,  Northwestern  Province. 
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12453  to  12547 -Continued. 

12464  to  12478— Continued. 

12476.  l{at(t-ri  j)a(l(ly.     From   Madamjx*,  North  Central    Pnivince. 

"Somewhat  mixed  with  native  varietiep. 

12477.  Ihduk-hambdu  paddy.     From  Kegalle  district. 

T.2478.     Rot-hel  paddy.     Up-conntry  ^rain,  inclined  to  he  white,  tho 
hiifk  iH  rather  <lark. 

12479  to  12488.  Bice. 

From  Singapore,  Straits  Settlements.     Presented  hy  Mr.  R.  Derry,  assistant 
superintendent  of  the  Botani(*al  Gardens.     Keceived  November  9,  1904. 

12479.  Arong  paddy.     Used  for  makmg  flour, and  when  oooke*!  is 

hard  and  white.     Ahvavs  used  by  the  natives. 

Mr.  Derry.  uses  the  term  ** paddy"  to  signify  wet-land  rice,  and  the 
term  "pulot"  to  indicate  dry-land  rice. 

1 2480.  Krencho  ( or  Kenmrho)  paddy.    I "sed  same  as  12479;  price  same 

also. 

12481.  Che.mnrn-putrl  paddy.     IWd  same  as  12479;  price  same  also. 

12482.  Seri-bumi  paddy.     First-class   Hour  for  making  cakes;   pure 

white  when  cooke<l. 

12483.  Seroupe  paddy.     First-class  flour  for  c^kes  and  for  the  natives. 

12484.  Radin  paddy.     Used  for  rice  by  the  natives. 

12485.  Btmga-melong  pulot.     Used  for  making  cakes  of  any  kind,  but 

when  cooked  is  hard  and  white. 

12486.  Sffmg-ular  pulot.     Use  and  price  same  as  12485. 

12487.  Merah  pulot  (or  paddy).     Use  and  price  same  as  12485. 

12488.  Manek  paddy.     Used  only  for  feeding  turtledoves  and  ring- 

doves. 

12489  to  12512.  Bice. 

From   (Jeorgetown,   Demerara,  British   (luiana.     Presented  by   Mr.   B. 
Howell  Jones.     Received  in  August,  1904. 

12489.  Rice  of  the  kind  usually  grown  in  British  (luiana. 

12490  to  12511. 

Samples  experimentally  grown  at  the  (xeorgetown  Botanical  (hardens 
from  im|M)rted  Ceylon  rice.  Thev  are  distinguished  bv  number  onlv. 
Nos.  12490  to  12503  are  "Ordinary Vice."  Nos.  12504  to'  12511  are  what 
are  known  as  "Hill  rice." 

12512.  From  the  Berbice  River  district. 

12518  to  12515.  Bioe. 

From  Bulkeley,  Ramleh,  Egypt.     Presente<l   by   Hon.  Lionel   Bandars. 
Received  during  the  summer  of  1904. 

12513.  Yab(in   (or    YajHwi)    paddy.      From    Daira  Draneht   Pa^ui, 

Kafr-el-Dawar. 

12514.  fSouItani  (or  Sulfa ni)  paddy.     Same  source  as  12513. 

12515.  Sdffiihii  {or  Sfihitii)  \mdi\y.     Same  source  as  12513.     • 

12516  to  12518.  Rice. 

F>om  Siam.     Presented  by  the  Arnican  Comi)any,  of  Bangkok,  thru   Dr. 
T.  Hey  wood  Hays,  of  that  place.     Received  Octolx^r  21,  1904. 

12516.  Xtiichonchmr  paddy.     UHually  considered  the  finest  quality 

in  Bangkok. 

«  12517.     *s;aAa^Tr//*r7  paddy.     CJood  quality;  long  grain. 
12518.     Paknampho  paddy.     Medium  quality. 
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12453  to  12547— Continued. 

12519  to  12520.  Bice. 

From   Italy.     I're^eiited  by   Messrs,   Daininaun  &  Co.,  San   Giovanni  a 
Teclmxno,  near  Naples.     Received  ()(itol)er  .'$,  ltH)4. 

12510.     Italian.     No  special  name  given. 

12520.     Ttalian.     No  Hi^ecial  name  given;  prolmblv  the  Hame  kind  &s 
12519. 

12521.  rhes.^al!f.  Rice. 

From  Greece.     Presented    by    Mr.  S.    Xantbopaiilo,    Station    Agrk'ole, 
Patras.     Receive<l  in  August,  1904. 

12522.  Bice. 

From  Brazil.     Presenttnl  bv  Consul  Ix>uiH  If.  Avm«',  Para.     Itec^jived  in 
August,  li»04. 

Rice  {jad<ly,  like  that  grown  in  the  districts  of  Ciuama  and  Iritulia,  in  tlie 
State  ot  Maranhac,  Brazil,  in  a  black  loanj,  either  overlying  or  mixt  with 
sandy  gravel  an<l  sandstone.     The  rice  is  calk'<l  Carolina. 

12528  and  12524.  Bice. 

From  German  Fast  Africii.     Presented  })y  Mr.  Cdo  von  Katte,  Plantage 
Kigome,  Bezirk  Tanga.     Received  October  5,  1904. 

12528.     Xondro  paddy.  12524.     Klkanda  paddy. 

12525  to  12547.  Bice. 

From  Java.     Presented  by  Mr.  Charles  A.  Franc,  Sm*rabaya,  Java,  Dutch 
Ksst  Indies.     Received  November  17,  1904. 

12525  to  12540.     Ampenan  12544.  Solo  'M"  i>addy. 

l^^'^^y-  12546.  S^do  ''ir'  paddv. 

12541.  .V«r/<^^in  paddy.  ^^^^^  7>>m6.r  paddv. 

12542.  Pekahngan^^ay.  ^^^^^  /;>,/>,t  paddy. 

12543.  Pekalowjan  paddy. 


Crataegus  sp.     {i) 

From  City  of  Mexico,  Mexico.     Receive<l  from  Mr.  (».  Clark,  thru  Mr.  (i.  Onder- 
donk,  of  Nursery,  Tex.,  December  31,  1904. 

Tliis  s{)€cies  of  Oataetjus  is  nse<l  in  different  i>artsof  Mexic(>  iw  a  stock  u|>on  which 
tlie  F^nropean  and  American  type  of  pears  are  grafted.  In  a  letter  of  May  30,  1904, 
Mr.  Onderdonk  describes  the  use  of  this  stock  as  follows:  '*  While  there  is  to  Ix' 
found  an  occasional  young  iijocale  growing  in  a  cultivated  lot  with  intention  of  being 
niatle  a  stock  for  \y^m  by  grafting  where  it  stands,  yet  no  nurseries  of  it  exist.  It 
grown  wild  in  the  most  forbidding  situations.  The  earliest  fruits  begin  to  rijien 
aliout  the  last  of  July,  while  the  largest  numl)er  mature  about  October  or  November. 
I  .saw  many  tine  old  pear  trees  in  different  parts  of  Mexico  on  tijocate  stock,  and  for 
the  Euroji^nand  American  type  of  pears  there  can  be  no  better  stock  than  tijocate.'^ 


Medicago  sativa.  Alfalfa. 

From  Buenos  .\ires,  Argentina.     Receive<l  thru  Mr.  Ronaldo  Tidblom,  August 
12,  1905. 

12550.     Vox  PKATEN8I8.  Kentucky  bluegrass. 

From  Winchester,  Kv.     Received  thru  Mr.  D.  S.  (iav.  I)ecemlH»r  2,  1904. 


(Undetermined.) 

From  Central  Africa,     Presented  by  Mrs.  Anita  N.  Mt-dee,  1()20  P  street,  Wash- 
ington, D.  C.     Received  thru  Mr.  David  Fairchild,  December  81,  1904. 

A  single  plant,  said  to  be  the  first  of  its  kind  ever  brought  to  America  and  to 
lielong  to  the  order  Scitamineae.  The  plant  was  introduced  by  Mr.  Vernon,  who 
brought  the  Pigmies  to  the  Ijouisiana  Purchase  ExjM)Hition.     [Fairrf^ld.) 
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12552.    Amygdalus  communis.  Almond. 

From  Niles,  Cal.     Received  thru  the  Califcjrnia  Nurserv  Coaipaiiy,  January  4, 
'     1905. 

Jordan.  **  These  tree«  are  from  stock  introducetl  by  Mr.  John  Rock,  seed  of  which 
was  submitted  to  the  United  States  consul  in  Mala^,  and  pronounced  the  true  Jordan 
type.    They  are  not  from  trees  of  stocks  introduce<l  oy  this  Department."    ( Fairchild,) 

12553  to  12556.    Tbrminalia  sp.  Myrobalan. 

From  New  York,  N.  Y.     Received  thru  A.  Klipstein  &  Co.,  122  Pearl  street, 
July  11  and  August  1,  1904. 

12663.  Juhhleporey  No.  1.  12666.     JubUeporCy  No.  1. 

12664.  BJnmUys,  No.  2.  12666.     Bimley,  No.  2. 

'^The  fruits  of  the  myrobalan  contain  one  of  the  l>e8t  tanning  substances  in 
the  world.  ,  Large  quantities  of  myrobalans  are  exporteil  from  India  to  Eng- 
land, and  it  is  t^lieved  that  the  cultivation  of  these  trees,  of  which  there  arv 
evidently  several  species,  may  be  a  lucrative  one  in  parts  of  California.  The 
tree  is  known  to  be  a  drought-resistant  species  and  suited  to  extremely  hot 
climates.  Some  of  the  species  are  trees  and,  consequently,  may  withstand  the 
slight  cold  to  which  they  will  be  subjected  in  California."     ( Fairchild. ) 

12557  and  12558.    Zea  mays.  Sweet  com. 

Selected  seed  corn  for  use  in  a  series  of  experiments  to  determine  the  effect  of  soil, 
location,  etc.,  on  standard  varieties  of  sweet  corn,  the  idea  l)eing  to  distribute  this 
seed  to  reliable  parties  in  different  localities,  and  to  secure  from  them  samples  of  the 
product  for  examination  and  further  distribution. 

12667.  Received  from  Mr.  A.  N.  Clark,  Milford,  C/onn.,  Manth  25,  19(M. 
StowelVs  Evergreen. 

12668.  Received  from  Mr.  A.  N.  Clark,  Milford,  Conn.,  March  25,  1904. 
Earbj  Crosby. 

12559  to  12561.    Zea  mays.  S'weet  com. 

From  Falls  Church,  Va.     Received  thru  Mr.  Upton  Galligher,  March  25,  1904. 

12669.  Malakof.     Grown  in  1908  fnmi  S.  P.  1.  No.  9357. 

12660.  Malakof.     Selected  ears. 

12661.  ^falakof.     Grown  in  1903  from  S.  P.  I.  No.  9;^5« 

12562.  Zea  mays.  S'v^eet  com. 

From  Auburn,  N.  Y.     Received  thru  Mr.  Ct.  W.  Boyuton,  May  H,  1904. 

Malakof.  StHjd  from  selected  aml)er  ears,  i)robablv  from  same  iotas  S.  P.  1.  N<». 
10401. 

12563.  Zea  mays.  S'v^eet  com. 

From  (iarrettsville,  Ohio.     Received  thru  Mr.  George  J.  Streator,  May  H,  1904. 
Malakof.     Seed  from  selected  ears. 

12564.  Dahlia  sp.  Dahlia. 

From  Guadalajara,  Mexico.     Received  thru  Mr.   Federico  Chisolm,  l)ecenil>er 
30,  1904. 

12565.  LiLiiTM  sp.  Lily. 

From  (irua^lalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  Januarv  4, 
1905. 
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12566  to  12576. 

From  Tunis,  North  Africa.    Secured  by  Mr.  Thomas  H.  Kearney  daring  his 
exploration  of  Tunis.     Received  January  4,  19(>5. 

A  collection  of  economic  plants  as  follows: 

18566  to  12668.     Punica  gkanatum.  Pomegrranat^. 

From  the  premises  of  M.  Robert,  Kala&  Srira,  Susa. 

12666.  Red  fruited.  12668.     White-fruited  va- 

12667.  Chelfi,     White  riety     from 

fruited.  (iabes. 

''These   pomegranates   are    the    best  sorts  grown  in  Tunis.     The 
first  two  seem  tol)e  peculiar  to  Susa."     ( Kearney, ) 

18569  to  12673.     Olea  buropaea.  Olive. 

From  the  premises  of  M.  Robert,  Kalasl  Srira,  8usa. 

12669.  Baroumi  (fruit  mucronate). 

12670.  Baroumi  (fruit  not  nmcronate). 

«  "This  is  the  largest  olive  in  the  country,  and  M.  Robert's  is  about  the 

only  place  where  it  can  be  secured."     {Kearney.) 

12671.  Zarazi  (?). 

'*This  is  a  medium-sized  olive  and  is  th^  most-generally  planted  pre- 
I  serving  olive  in  the  country,  being  common  even  to  the  oases  of  the 

Jerid.  It  is  probably  a  hardy  sort,  and  one  easilv  adapted  to  a  variety 
of  conditions.  As  soon  as  I  see  M.  Minangoin  I  shall  find  out  definitely 
if  it  is  actually  the  Zarazi  that  I  have  obtained."     {Kearney. ) 

12672.  Bidh  Ilammam. 

This  is  one  of  the  largest  olives  of  Tunis. 

12673.  Chemlali.     From  Sfax,  Tunis. 

i  '^  It  is  doubtful  if  this  is  a  desirable  sort,  as  the  oil  produced  from  it  is 

said  to  contain  too  much  maigarin."     {Kearney.) 

'  12574  to  12676.     Mehembryanthemum  spp. 

From  Sfax,  Tunis. 

12574.     With     yellow  12576.     With     rose-violet 

,  flowers.  flowers. 

r  12676.     With  rose-colored 

I  flowers. 

*'  The  first  two  kinds  are  used  here  as  border  plants,  and  also  for  hold- 
k  ing  l)ank8  at  roadsides,  while  the  last  is  made  use  of  in  the  Jardin  Pub- 

lique  as  a  lawn  plant.  These  grow  well  in  this  dry  soil  without  atten- 
tion after  the  first  two  weeks  after  planting."     {Kearney.) 


12577.     FoTERiUM  SANGUISORBA.  Bumett. 

From  New  York,  N.  Y.     Receive<l  thni  J.  M.  Thorburn  &  Co.,  January  5,  1905. 


12578  to  12668.    Solanum  tuberosum.  Potato. 

^  From  Europe.     Secured  by  Prof.  L.  R.  Jones,  of  the  University  of  Vermont, 

during  a  trip  thru  the  potato-growing  regions  of  Europe  in  1904.     Notes  by 
Professor  Jones. 

12578  to  12696. 

t  From  Berlin,  Germany.    Received  thru  the  Potato  Culture  Station,  Decem- 

ber 14,  1904. 

12678. 

Geheimrai  TheiL  (L.  R.  Jones's  No.  1.)  Originated  by  Richter. 
Skin  white,  flesh  white.  (See  description  in  Berichte  Deutsch.  Kart.- 
Kult-Stat.,  190:^,  p.  53.) 

Recommended  by  Professor  Eckenbrecher  and  independently  by  his 
foreman,  Mr.  Goese,  as  showing  a  high  degree  of  disease  resistance  an<l 
l3eing  a  good  general-purpose  potato. 
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12578  to  12668— Continued. 

12678  to  12696— Cojitinued. 
12679. 

Sophie,  (L.  R.  Jones's  No.  2.)  Originated  by  Ciinbal.  White  skin, 
yellowifih- white  flesh.  (See  description  in  Berichte  Deutsch.  Kart,- 
Kult-Stat,  1903,  pp.  37  and  53. ) 

Recommended  by  Professor  Eckenbrecher  as  one  of  the  most  pro- 
ductive of  table  varieties.  Fairly  resistant  to  disease;  suited  to  various 
soils. 

12680. 

Dahersche.  (L.  R.  Jones's  No.  3.)  Originator  unknown.  Skin  pale 
red,  flesh  white- vellowish.  {For  further  notes,  see  any  of  reportn  of 
Deutsch.  Kart-K^ult-Stat,  e.  ^.,  1903,  pp.  34  and  63.) 

This  was  ordered  because  it  is  the  standard  table  variety  in  the  trialfi 
of  the  German  station.  It  is  one  of  the  most  widely  cultivated  food 
}x>tatoes  in  Germany;  an  old  variety.  Professor  Eckenbrecher  reports 
it  as  most  liable  to  scab  and  liable  to  rot. 

Sorauer  says  that  it  is  suited  to  sandy  soils.  Foreman  Goese  says  it  is 
not  suitable  for  heavy  soils.  Doctor  Appel  finds  it  one  of  the  most  resist- 
ant to  "Schwarzbeinigkeit." 

12681. 

RkfUfr^s  Jm^terator.  (L.  R.  Jones's  No.  4.)  Originated  by  Richter. 
Skin  white,  flesh  white.  ( For  description,  see  any  report  of  the  Deutsc^h . 
Kart.-Kult.-Stat.,  e.  g.,  1903,  pp.  35  and  52.  J 

Chosen  for  two  reasons:  (1)  It  is  one  of  ttie  most  uniformly  resistant 
to  scab  of  the  varieties  reported  upon  by  Professor  Eckenbrecher  for  a 
long  series  of  years.  (2)  It  is  taken  at  this  German  station  as  the  typical 
heavy  Yielding  factory  potato.  It  is  also  a  fair  table  variety.  Not 
especially  resistant  to  disease  except  scab;  suited  to  all  except  wetter 
soils. 

12682. 

« 

Magnum  Bonum,  (L.  R.  Jones's  No.  5.)  Originated  by  Sutton. 
Skin  white,  flesh  white;  a. medium  late  variety  which  is  a  standard 
table  ix)tato  of  north  central  Europe.  (See  further  description  in 
Berichte  Deutsch.  Kart.-Kult-Stat,  1903,  pp.  43  and  53.) 

Prunet,  Frank,  Sorauer,  and  others  report  this  to  be  the  most  resist- 
ant to  Phytophthora  of  any  variety.  Suited  to  all  soils,  according  to 
Foreman  Goese. 

12683. 

Irene.  (L.  R.  Jones's  No.  6.)  Originated  by  Paulsen.  Skin  re^l, 
flesh  white.  (See  further  description  in  Berichte  Deutsch.  Kart.-Kult.- 
Stat.,  1903,  pp.  39  and  43. ) 

A  medium  late  variety  which  has  been  found  in  the  trials  of  thu* 
station  second  only  to  Mohort  in  resistance  to  diseases  (rots,  etc ).  It  is 
also  very  resistant  to  scab.  According  to  Foreman  Goese,  suited  to 
good  soils  but  not  to  light  sands. 

12684. 

Profemjr  Maerker.  (L.  R.  Jones's  No.  7.)  Originated  by  Richter. 
Flesh  white.  (See  further  description  in  Berichte  Deutsch.  Kart.-Kult.- 
Stat,  1897,  p.  29;  1903,  pp.  42  and  52. )  This  is  a  medium  late  variety, 
exceedingly  productive,  and  a  favorite  sort  in  Germany  for  factory  pur- 
poses, as  well  as  a  good  table  variety.  It  has  shown  good  scab  resist- 
ance, and  was  recouimenfled  by  Foreman  Goese  and  Professor  Ecken- 
brecher for  general  disease  resistance.  Foreman  Goese  says  that  it  is 
suite<l  to  all  soils. 

12686.  • 

Silesia.  (L.  R.  Jones's  No.  8.)  Originated  by  Cimbal.  Flesh  and 
skin  white.  (See  further  description  in  Berichte  Deutsch.  Kart.-Kult- 
Stat.,  1899,  p.  I^.^;  1903,  p.  ^2. ) 
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12578  to  12668— Continued. 

12578  to  12696— Continued. 

A  very  late  variety.  Very  heavy  yielder  and  high  percentage  of  stanch, 
therefore  one  of  the  hiehest  in  total  starch  product.  Only  fairly  resistant 
to  disease,  but  included  upon  recommendation  of  Professor  Ecken- 
brecher.    Foreman  Goese  says  that  it  is  suited  to  all  soils. 

12686. 

Max  Eyth,  ( L.  K.  Jones's  No.  9. )  Originated  by  Cimbal.  This  is 
a  late  potato,  of  good  quality  and  starch  content,  de8cribe<l  in  the 
Berichte  Deutsch.  Kart.-Kult.-8tat. 

Ordered  because  Foreman  Goese  stated  that  he  considere<i  this  the 
most  resistant  variety  toward  Phjrtophthora,  and  added  that  it  is  suited 
to  all  soils. 

12687. 

Mohori.  (L.  R.  Jones's  No.  10.)  Ori^nated  by  Dolkowski.  White 
skin,  white  flesh.  (See  further  description  in  Berichte  Deutsch.  Kart.- 
Kult-Stat,  1903,  pp.  37  and  42.) 

Selected  because  reported  ( 1903,  etc. )  as  the  most  highly  reniHtant  to 
diseases  (rot,  etc.)  of  an v  variety  te8te<l;  also  fairly  resistant  to  scab. 
Excellent  table  variety;  high  yielder;  high  starch  content.  Foreman 
Goese  says  that  it  is  suited  to  all  soils. 

12688. 

Gagtold.  (L.  R.  Jones's  No.  11.)  Originated  by  Dolkowski.  White 
skin,  white  flesh,  middle  late.  (See  further  description  in  Berichte 
Deutsch.  Kart-Kult-Stat,  1903,  pp.  35  and  42.) 

Selected  because  next  to  President  Kruger  this  appears  to  be  the  most 
productive  variety  thev  have.  Fair  degree  of  general  disease  resistance. 
Esteemed  alike  for  table  and  factory.  Foreman  Goese  says  that  it  is 
suited  to  all  soils. 

12689. 

President  Kruger.  (L.  R.  Jones's  No.  12.)  Originated  by  (Mmbal. 
White  skin,  white  flesh,  late  variety.  (See  further  description  in  Berichte 
Deutsch.  Kart.-Kult.-Stat.,  1903,  pp.  35,  42,  and  52.) 

Selected  because  it  has  proved  to  be  an  enormous  yielder,  leading  all 
varieties  in  most  trials.  It  is  of  rather  low  starch  content  and  recom- 
mended only  for  factory  purposes.  Foreman  Goese  says  that  it  is  suited 
to  ail  good  soils. 

12690. 

Professor  WohUmann.  (L.  R.  Jones's  No.  13.)  Originated  by  Cimbal. 
Skin  red,  flesh  white.  (See  further  description  in  Berichte  Deutt^ch. 
Kart.-Kult.-Stat.,  1900,  p.  35;  1903,  pp.  43  and  52. )    Late  variety. 

Selected  because  reported  as  highly  resistant  to  scab.  Large  yielder 
and  high  starch  content.  Esteemed  both  for  factory  and  table  purpo»«es. 
Foreman  Goese  says  it  needs  a  good,  rich  soil. 

12691. 

Topas.  (L.  R.  Jones's  No.  14.)  Orij^nated  hy  Dolkownki.  Skin 
white,  flesh  white.  (See  further  description  in  Berichte  Deutsch.  Kart.- 
Kult.-Stat,  1900,  p.  35;  1903,  p.  42.)     Medium  early. 

According  to  reports  a  good  disease-resistant  sort,  good  yielder,  rich 
in  starch,  suitable  for  table  and  factory  use. 

Selected  because  Doctor  Appel  observed  in  1902  that  this  showed  the 
highest  degree  (f  resistance  to  Phytophthora  o(  anv  variety  in  his  fields. 
(See  his  article,  *'Die  diesjahrige  Phytophthora-Epidenne,"  Deut'^che 
Landw.  Presse,  XXIX,  685. )  Foreman  Goese  says  that  it  in  suited  to 
all  soils. 

12692. 

Boncza.  (L.  R.  Jones's  No.  16.)  Originated  by  Dolkowski.  Skin 
red,  flesh  white,  medium  late.  (See  further  description  in  Bericht » 
Deutsch.  Kart.-Kult.-Stat.,  1901,  p.  36;  1903,  p.  42.) 
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12578  to  12668 — Continued. 
12678  to  12696— Continued. 

This  is  not  a  very  large  yielder,  but  is  very  rich  in  starch  (exc»ell©d 
all  others  in  1901);  a  very  good  table  variety. 

According  to  1901  reports  it  is  most  highly  resistant  to  disease  (rote, 
et(;  )  and  also  resistant  to  scab.  SelecteSl  llecause  of  this.  Mr.  Goes^e 
savs  that  it  is  suited  to  all  soils. 

12603. 

J^o.  (L.  R.  Jones's  No.  17.)  Originated  by  Pflug.  Skin  white, 
flesh  white,  me<lium  late.  (See  further  description  in  Beriohte  Deutsch. 
Kart.-Kult.-Stat,,  1902,  p.  35;  1903,  pp.  42  and  52.) 

This  is  not  especially  disease  resistant,  but  was  included  upon  recom- 
mendation of  Professor  Eckenbrecher,  since  it  is  one  of  the  heaviest 
yielding  varieties  of  high  starch  content  and  therefore  very  high  total 
starch  product  on  the  average.  > 

Methum  late.  Especially  a  factory  variety,  but  also  a  good  table 
potato.  Mr.  Goese  says  that  it  is  similar  to  Richter's  Lnperator^  and 
suited  to  all  except  moist  soils. 

12694. 

Fuernt  Bumiarck.  (L.  R.  Jones's  No.  18.)  Originated  by  Cimbal. 
Skin  red,  flesh  white,  late.  (See  further  description  in  Bench te 
Deutsch.  Kart.-Kult.-Stat.,  1901,  p.  37;  1903,. p.  43.) 

Exceedingly  rich  in  starch  and  fair  yielder.  Recommended  both  for 
factory  and  table  use.  Professor  Eckenbrecher  has  found  this  especially 
free  from  rot  (Berichte,  1899),  and  it  is  included  upon  his  recommenda- 
tion for  disease  resistance.  Mr.  Goese  says  that  it  is  suited  for  all 
good  soils,  but  not  for  sand. 

12696. 

A)>oUo.  (L.  R.  Jones's  No.  19. )  Originated  by  Paulsen.  Skin  white, 
white-vellowish.  (See  further  description  in  Berichte  Deutsch.  Kart.- 
Kult.-Stat,  1901;  also  1903,  pp.  36  and  53.) 

Hijrhly  productive  for  starch  content;  recommended  first  for  factory 
use,  but  also  as  a  table  varietv.  Here  inclwded  upon  the  personal  rec- 
ommendation of  Profes.sor  Eckenbrecher,  who  has  found,  during  three 
years'  trials,  that  it  is  highly  ret^istant  to  disease  (rots,  etc.)  and  fairly 
resistant  to  scab.  .Mr.  Goese  savs  that  it  is  suited  to  all  soils. 

12696. 

(ielhfleMiige  Spmekartoffel .  (L.  R.  Jones's  No.  20.)  Originated  by 
(Minbal.  Skin  white,  flesh  yellowish,  rather  late  ripening.  (See  fur- 
ther description  in  Berichte  Deutsch.  K art. -Kult. -Stat,  1903,  pp.  40 
and  53.) 

This  is  a  ine<iium  yielder,  not  recommended  at  all  for  factory  purposes 
but  as  an  excellent  yellow-fleshed  table  potato.  Included  for  this  rea- 
son. It  is  reputed  as  rather  susceptible  to  diseases.  Mr.  Goese  eayt? 
that  it  is  suited  to  all  soils. 

12697  to  12601. 

From  Groningen,  Holland.     Received  thru  Mr.   V.  J.   Mansholt,  rijks- 
bauwleeraar,  November  30,  1904. 

12697. 

Eigmheimer.  (L.  R.  Jones's  No.  31.)  Re(H)mmended  by  Mr.  Mans- 
holt as  an  early  yellow-fleshed  variety,  good  for  table  use,  and  resistant 
to  Phytophthora. 

12698. 

lAi-ndsknton.  {\j,  R.  Jones's  No.  32.)  Recommeudeil  by  Mr.  Mans- 
holt as  a  middle  early  white-fleshed  potato,  good  for  taole  use,  and 
resistant  to  Phytophthora. 

12699. 

Eureka.  (L.  R.  Jones's  No.  33.)  Recommended  by  Mr.  Mansholt 
as  a  middle  early  variety  for  factory  rather  than  table  use,  and  resistant 
to  Phytophthora. 
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12578  to  12668— Continued. 

12697  to  12601— Continued. 

12600. 

Matador.  (L.  R.  Joneses  No.  34.)  Reconimen<le<i  by  Mr.  Mansholt 
aa  a  late,  yellow- fleshed,  good  table  variety,  and  resistant  to  Phytoph- 
thora. 

12601. 

« 

Ikiimj.     (L.  R.  Jones's  No.  35.)     Recommen(le<l  by  Mr.  Mansholt  as 
I  a  late  factory  variety  and  resistant  to  Phytophthora. 

12602  to  12607. 

From  Paris,  Fran<*e.     Receive<l  thni  Vilniorin-An<lrienx  &Co.,  Septem- 
l>er  22,  ItKM. 

12602. 

Belle  (le  Fontenay.  (L.  R.  Jones's  No.  3t). )  Recommended  by  Vil- 
niorin-Andrieux  &  Co.  as  a  very  early  variety  of  high  vigor  and  produc- 
tiveness. Tubers  oblong,  skin  and  flesh  yellow.  Esteemed  one  of  the 
best  early  potatoes;  the  standard  in  the  Paris  market.  Stands  shipment 
well  and  esteemed  for  **  French  fried"  |X)tatoes;  prefers  a  fairly  moist 
soil  in  France;  retrommended  especially  for  trial  in  the  South. 

12603. 

Iiran(falt\  (L.  R.  Jones's  No.  37.)  Recommended  by  Vilmorin- 
Andrieux  &  Co.  as  a  very  early  variety  with  oblong  tuljers,  yellow  skin 
and  yellow  flesh,  and  worthy  of  trial  in  Florida. 

12604. 

Early  liosf.  (L.  R.  Jones's  No.  38.)  This  is  very  extensively  grown 
as  an  early  potato  in  France,  and  is  the  onlv  white-fleshed  early  potato 
Vilmorin-Andrieux  &  Co.  could  recommencl.  They  consider  it  of  high 
vigor  and  productiveness. 

12606. 

Vhaie  (Shaw).  (L.  R.  Jones's  No.  39.)  This  is  a  standard  French 
varietv,  round  tul)ers,  yellow  flesh,  and  yellow  skin.  Recommended 
by  Vilmorin-Andrieux  &  (-o.  as  of  high  vigor  and  productiveness  and 
worthy  of  trial  in  our  Southern  States. 

Doctor  Delacroix  considers  this  the  most  resistant  of  the  French 
varieties  to  Phytophthora  and  similar  in  this  resj:)ect  to  Magimm  Bonum 
among  the  English  varieties. 

12606. 

Belle  (le  Juilld.  (L.  R.  Jones's  No.  40.)  Second  early.  Oblong 
tubers,  skin  and  flesh  yellow.  Recommended  for  trial,  especially  in  the 
South,  by  Vilmorin-Andrieux  &  Co.  as  an  especially  vigorous  and  pro- 
ductive variety.  "I  found  what  1  take  to  be  the  same  variety  to  be 
the  favorite  potato  grown  at  Florence  (Experiment  Farm),  for  the 
northern  export  and  trade.  It  is  also  grown  and  highly  esteemed  in 
Germany . ' '     ( Jones, ) 

12607. 

QuaratHahie  de  la  Halle.     (L.  R.  Jones's  No.  42.)     This  was  described 
as  a  medium-early  variety  of  high  vigor  and  productiveness,  recom- 
mended for  trial  culture  in  Florida,  etc.     Oblong  tubers,  skin  and  flesh 
'  yellow. 

12608  to  12613. 

I  Fn)m  Reading,  England.     Received  thru  Sutton  &  Sons,  December  31, 

'  1904. 

12608.  • 

May  Queen.  (L.  R.  Jones's  No.  51.)  Sutton's  origination.  Very 
early;  kidney  shai^e,  shallow  eyes,  yellow  skin,  a  very  handsome  potatc^, 
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12578  to  12668— Continued. 

12608  to  12613— Ontinued. 

and  reputed  aa  of  high  quality  and  fair  yield  for  so  early  a  variety. 
Re(!ommended  by  Sutton  and  various  others  as  worthy'  of  trial  in 
Florida.  Mr.  Scarlett  advises  to  plant  whole  tuliers  and  rather  clope 
together,  as  tops  are  small. 

12609. 

Ninety/old,  (L.  R.  Jones's  No.  52.)  Originated  by  Sutton.  **  First 
early;"  white  skin  and  flesh.  Good  kidney  shape  but  not  quite  so 
uni/orm  and  handsome  as  May  (^een^  and  eyes  somewhat  deeper. 
Rat«d  a  better  cropper.  A  good  authority  states  "one  of  heaviest 
croppers  among  the  first  earliest;  therefore  profitable  to  grow,  although 
quality  is  not  of  bei»t. ' '  Opinions  differ  as  to  disease  resistance.  Various 
persons  recommend  this  for  trial  in  Florida,  etc. 

12610. 

Epicure.  (L.  K.  Jones's  No.  53.)  Originated  by  Sutton.  A  "second 
early"  variety;  bronzy  red  skin;  flesh  wliite;  recommendetl  highly  by 
Sutton,  but  this  is  not  indorsed  by  all  others  consulted.  Se<;ured  esipe- 
cially  for  trials  in  South. 

il2611. 

Supreme.  (L.  R.  Jones's  No.  54.)  Originatinl  by  Sutton  &  Sons.  A 
"second  early,"  but  a  little  earlier  than  Epicure.  White.  This  makes 
a  small  top  and  is  not  altogether  promising.  It  was,  however,  rei*om- 
mended  by  the  Suttons  for  trial,  especially  in  the  South.  It  seemed 
comparatively  free  from  "Schwarzbeinigkeit,"  as  seen  at  Cambridge, 
England. 

12612. 

Windsor  Castle.  (L.  R.  Jones's  No.  55.)  A  "second  early"  variety; 
yellow  skin,  white  flesh,  roundish,  recommended  bv  the  vSuttons  as 
liighest  quality  for  table.  It  was  also  indorsed  by  others  as  worthy  of 
trial,  especially  in  the  South. 

12613. 

IHiseorery,  (L.  R.  Jones's  No.  5(>. )  This  is  one  of  Sutton's  latest 
originations.  It  is  medium  late,  yellow  skin,  white  flesh,  kidney  shape, 
excellent  quality  and  strong  yiefder.  Sutton's  people  rate  it  as  their 
greatest  production,  and  the  opinion  of  unbiase<}  potato  experts  so  far  as 
consulted  is  that  this  is  the  most  promising  disease- resistant  potato  in 
England  to-ilay. 

12614  to  12610. 

From  Edinburgh,  St^otland.     Received  thru  Mr.  T.  A.  Scarlett,  Decem- 
ber 31>  1904. 

12614. 

Sir  John  Llewellyn,  (L.  R.  Jones's  No.  57.)  This  is  rei*onimende<i 
most  highly  of  all  early  i)otatoes  in  England. 

Recently  introduced  by  Harris,  Wales;  season  is  "first  early;"  white 
skin,  white  flesh,  flattish-oval  kidney  shape,  fine  appearance  and 
strong  cropper,  quality  not  of  best;  likes  a  good  soil,  and  is  a  strong 
feeder.  Said  to  haVe  a  tendency  to  develop  sports.  This  is  noteworthy, 
since  it  may  prove  more  promising  for  selection  of  disease-resistant 
plants. 

12616. 

King  Edward  VIT.  (L.  R.  Jones's  No.  58.)  This  is  one  of  recently 
originated  varieties.  Sent  out  by  Butler.  Late  second  early.  IMnk 
skin,  flesh  white,  said  to  yellow  somewhat  when  crooked.  Said  to  be 
productive  but  not  of  highest  quality.  Onlered  on  recommendation  of 
W.  P.  Wright,  secretary  of  the  National  Potato  Society.  Moet  other 
opinions  given  were  adverse  to  its  value  as  a  disease  register. 
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12578  to  12668~Coiitinue(l. 

12614  to  12619— Continued. 

12616. 

Cramond  Blosnom.  (L.  R.  Jones's  No.  59.)  Of  recent  origin  in  the 
Scotch  village  of  Cramond.  Season,  "late  second  early."  Oval. 
Recommended  for  our  trials  as  a  disease- resistant  variety  by  W.  P. 
Wright,  secretary  of  the  National  Potato  Society,  but  this  opinion  was 
not  concurred  in  by  several  others.  Mr.  Scarlett  finds  it  liable  to  dis- 
ease; 80  also  do  the  Suttons  and  Middleton. 

12617. 

Charles  FSdler,  { L.  R.  Jones's  No.  60. )  Recent  origin,  sent  out  by 
Fidler.  This  is  a  late  potato,  white,  said  by  Mr.  Lasham  to  be  practi- 
cally the  same  as  the  German  variety  Itnperator,  if  not  identical  with 
that  sort.  Recommended  as  worthy  of  trial  for  disease  resistance  both 
by  Mr.  W.  P.  Wright,  secretary  of  the  National  Potato  Society  and  by 
men  at  the  Cambridge  University  farm. 

12618. 

Factor.  (L.  R.  Jones's  No.  61.)  This  is  one  of  the  newer  varieties 
sent  out  by  Dobbie.  It  is  late;  very  well  spoken  of  by  all.  Closely 
resembles  the  popular  standard  Up4o-Datej  but  said  to  be  of  slightly 
better  Quality.  Recommended  for  our  trial  by  AV.  P.  Wright,  secretary 
of  the  National  Potato  Society;  also  by  men  at  the  Cambridge'  University 
farm,  etc. 

12619. 

Duke  of  York.  (L.  R.  Jones's  No.  62.)  This  is  one  of  the  highly 
esteemed  earlier  varieties,  recommended  especially  by  the  Cambridge 
University  farm  authorities.     Also  well  spoken  of  by  Mr.  Scarlett. 

12620  to  12642. 

In  addition  to  Jones's  Nos.  57  to  63,  ordered  from  Mr.  Scarlett,  the  latter  was 
authorized  to  include  various  others  of  the  most  promising  Scotch  potatoes 
which  he  judged  worthy  of  trial.  In  accordance  therewith,  he  included  the 
following  23  varieties: 


12620. 

iMngworthy. 

12621. 

Tyiie  Kidney. 

12622. 

TabU  Talk. 

12628. 

Dnl'oienij  Kidney. 

12624. 

Crofter. 

12626. 

Scottish  Queen. 

12626. 

Premier. 

12627. 

Northern  Star. 

12628. 

Pink  Hlo8som. 

12629. 

Peacemaker. 

12680. 

Dalmey  Red. 

12681. 

Dalmey  Early. 

126^. 

Sharpe  Express. 

12683. 

Midlothian  Earl  if. 

12684. 

Southern  (^leni. 

12636. 

Wylun  Early. 

12686. 

Whde  Blossom. 

12687. 

Red  Kidney. 

12688. 

Moneymaker. 

12639. 

Sir  Thomas  Lipton. 

12640. 

Radium. 

12641. 

Acme. 

12642. 

Heather  Iili)HSom. 

12648  to  12668. 

From  Cambridge,  England.     Received  thru  Mr.   II.   Henshaw,  of  Cam- 
bridge University  farm,  I)ecenil)er  14,  1904. 


12648.     Sutton's  Discovery. 

1 2644.     SuUon's  Supreme. 

12646.     Sutton's  Ideal. 

12646.     Sutton's    Flour 
BaU. 


12647.  Sutton's    Xinetu- 

Jold. 

12648.  Findlay's    Ever- 

good. 

12649.  Fiudlay's      (hod- 

fellow. 
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12578  to  12668— Continued. 

12648  to  12668— Continued. 

12660.     Flndlai/'i^      Vjy-to- 
Date. 

1265 1 .     FhidUty'n  Sortheni 
Star. 

12662.     Pindlay's     liriiUh 
Queen. 

12658.  Fidler'8  Seedling. 

12654.  Oiarles  Fidler. 

.  12665.  Carter's  Snou'fHiIl. 

12666.  Carter's  Mmutrch. 

12657.  Kerr's      Dumfries 

Model. 

12658.  Kerr's  Duchess  of 

Cornwall, 


12669. 

Doltbie's  FacUir. 

12660. 

Dobbie's  Improved 
Kidney. 

12661. 

Butier's  King  Ed- 
uxird  VII. 

12662. 

Sir  John  JAetrel- 
h/n. 

12663. 

Oramond  Blrwiutm. 

12664. 

Ixingurtrthy. 

12665. 

Duke  of  Rothesay. 

12666. 

Royal  Kidney. 

12667. 

Duke  of  York. 

12668. 

Kmpresx  Queen. 

12669.     CuccMis  MELD.  Muskxnelon. 

From'  Boston,  Mass.     Received  thru  R.  &  J.  Farquhar  &  Co.,  January  (>,  1905. 
Montreal  Nutmeg. 


12670.     Ulex  europaeus.  G-orse,  whin,  or 

From  Dublin,  Ireland.     Received  thru  llojarg  &  Robertson,  January  6,  1905. 

'*  Fresh  roots  covered  with  root  tubercles,  imported  in  cooperation  with  the 
laboratory  of  Plant  Physioloj?y  for  the  purpose  of  getting  cultures  of  the  micix)- 
organism  of  these  tubercles  to  be  used  in  experiments  in  the  introduction  of  the 
plants,  the  seed  of  which  was  introduced  under  No.  12408."     (Fairchild.) 


12671.     Medicago  sativa.  Alfalfa. 

From  Lawrence,  Kans.     Received  thni  F.  Barteldes  &  Co.,  January  6,  1905. 


12672  to  12677.     Oi.ea  eitropaea. 


Olive. 


From  Tunis,  North  Africa.  Secured  by  Mr.  Thomas  II.  Kearney.  Received 
January  6,  1905.  A  colletrtion  of  olive  cuttings  from  the  premises  <»f  M.  Robert, 
Kalad  Srira,  Rusa. 

12672.  Sonaha  el  Aljia.     An  oil  olive.     Rather  a  small  yielder,  a<'conling  to 

Minangoin. 

12673.  Chathi.     An  unconmicm  but  heavy  yielding  variety  of  oil  olive  that 

succeeds  best  in  northern  Tunis. 

12674.  Semni  (butter).     An  olive  which  remains  yellow  green  even  when 

rii)e;  gives  oil  of  very  light  color  but  of  finest  (juality. 

12675.  Khadraya  (green).     An  oil  olive. 

12676.  Kalh  es  Serdouk  (cock's  heart).     A  small  oil  olive  like  Chemlali, 

yielding  very  heavily,  adapte<l  to  dry  lands. 

12677.  Nebkri.     (Uves  oil  of  finest  (juality. 


12678.      PaNU  UM   MAXIMUM. 

From  Havana,  Cuba.     Received  thru  Jose  Sagarminaga,  seedsman,  Obispo  66. 
January  7, 1905. 
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12679.    Ortza  sativa.  Rice. 

From  Yokohama,  Japan.    Received  thru  the  Yokohama  Nurac^ry  C'om[)any, 
January  5,  1905. 

Sekai'ichij  meaning  the  "World's  No.  1,*'  grown  in  lyo,  Shikoku  Province,  which 
received  the  fimt  prize  in  the  la^t  Osaka  exposition  ana  is  rt'coni mended  as  the  l)eHt 
and  nearest  quality  to  the  Carolina  Golden  by  Mr.  Kenzo  lke<la,  the  president  of 
the  Agricultural  Society  of  Japan.     (Fairchild,) 


12680.      LiLIUM   PARDALINUM. 

From  Ukiah,  Cal.     Received  thru  Mr.  Carl  Purdy,  January  5,  1904. 

This  lily  is  native  to  the  Coast  Range  of  mountains  in  California  and  Oregon.  It 
is  found  at  elevations  varying  from  1,WX)  to  5,000  feet.  In  its  native  state  it  is  seen 
at  its  best  growing  along  the  edges  of  marshy  valleys  and  in  moist  soil  bordering 
springs  and  mountain  streams.  Under  favorable  conditions  Lilium*  p^irdaliunm 
increases  from  year  to  year,  producing  several  new  bulbs  annually.  Well-grown 
plants  are  quite  as  florifeVous  as  the  well-known  St.  Joseph's  lily  ( L.  candidHm). 

The  flowers  are  arranged  on  long  pedicels  in  an  open  raceme;  the  prevailing  color 
is  re<i  or  crimson,  with  the  lower  parts  of  the  segments  orange  colonel,  and  H|K)tted 
with  purple;  the  segments  are  much  reflexed.  There  are,  however,  several  varieties 
founa  in  a  wild  state,  varying  from  each  other  principally  in  the  color  of  the 
flowers, 

12681.    Castanra  vesca.  Chestnut. 

From  San  Giovanni  a  Te<luccio,  near  Naples,  Italy.     ReceivtHi  thru  Damiiian  & 
Co.,  January  7,  1905. 


12682.  (iLADioLi's  hyh. 

From  Chicago,  111.     Received  thru  Vaughan's  Seeti  Store,  January  7,  1905. 
Prinrepit. 

12683.  NicoTiANA  TABACUM.  Tobacco. 

From  Wetherefield,  Conn.  Receive<l  thni  Comstock,  Ferre  tk  Co.,  Decenilwr  5, 
1904. 

Connecticut  Seed  Leaf. 

12684  to  12692. 

From  Zaouia  du  Momag,  about  20  kilometers  from  Tunis,  Tunis.  C'olle(te<i  by 
Mr.  T.  H.  Kearney,  December  24,  1904,  in  the  garden  of  M.  (iiraml,  }»n»si- 
dent  of  the  Horticultural  Society.     Received  January  9,  liH)r>. 

12684.     Olea  europaea.  Olive. 

Bidh  el  Jlammam.  **The  secomi  largest  olive  of  Tunin,  and,  according  to 
Marzac,  the  best."     (Kearney.) 

12686.     Olea  europaea.  Olive. 

Sdiali  Magloub.  **Oneof  the  best  of  the  niedium-8i7.e<l  olives.  According 
to  Minangoin  it  is  not  a  heavy  yielder,  but  I  did  not  get  the  inipres-MJon  that 
it  is  inferior  in  this  respect  to  the  large  table  oliven.  Prol>ably  Minangoin 
criticized  it  in  this  respect  as  an  oil  olive,  but  it  is  said  to  be  excellent  for  the 
table."     (Kearney,) 

12686.  Citrus  i.imonum.  Xienion. 

(iuxilre  Saisong.  According  to  M.  Ciiniud  the  bent  and  the  most  widely 
grown  lemon  in  Tunis;  largely  exported. 

12687.  Citrus  aurantium.  Orange. 
Maltaise  (No.  1).     A  smooth-skinned,  dee|)-colore<l  orange. 

12688.  Citrus  aurantium.  Orange. 
Maitaise  (No.  2).    A  smooth-skinned,  large-leaved  orange. 
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12684  to  12692— Continued. 

12689.     Citrus  AURANTiuitf.  Orange. 

Maliaise  (No.  3).     Seedling. 
12600.     Citrus  aurantium.  Oran^. 

Bloody  native  variety. 

12691.  Citrus  bigaradia.  Bergamot  oran^. 

A  smooth-ekinned  bigarade  (bergamot?),  said  to  be  the  best  variety  for 
making  preserves. 

12692.  Crraus  aurantium.  Oraxig^. 
Trabelsi  (Tripoli).    The  most  abundant  orange  of  Tunis. 

12693.    Garginia  morella.  G-amboge. 

From  Kingston,  Jamaica.     Received  thru  Prof.  William  Fawcett,  January  11, 
1905. 

"Seeds  of  the  tree  producing  the  true  gamboge  of  commerce,  which  is  procured 
principally  from  Siam  and  is  used  as  a  pigment  for  dyeing  silks  and  other  fabrics. 
The  rind  of  the  fruit  is  also  used  for  tannmg  purposes.  *  Introduced  for  the  purpose 
of  testing  as  a  stock  upon  which  to  graft  the  mangosteen  ( G,  mangostaTia) .  The 
gamboge  has  a  hardier  root  system  and  is  a  very  vigorous  growing  tree,  and  for  this 
reason  may  prove  of  value  as  a  stock."     ( Fairchild.) 

12694  to  12696.    Medicaoo  sativa.  AlfEdfa. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  January  7, 1905. 

12694.  Grown  in  Provence.  12696.     Grown  in  Italy. 

12695.  Grown  in  Poitou. 

12697.  Zea  mays.  S'v^eet  com. 

From  Philadelphia,  Pa.     Received  thru  Henry  F.  Michell  Company,  January  11, 
1905. 

Sugar  Loaf. 

12698.  PisuM  SATIVUM.  Pea. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  January  12, 1905. 
Thomas  Laxton. 

12699  to  12701. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  January  13,  1905. 

Drug  and  medicinal  seeds  ordered  for  the  cooperative  work  conducted  by  the 
Office  of  Drug  Plant  Investigations. 

12699.     DuiiTALis  purpurea.  12701.     Pimpinella  anisum. 

12700.       FOENICULUM   DULCE.      • 


12702.  Medicago  sativa. 

From  Sherman,  Tex.     Received  thru  Mrs.  R.  E.  Smith,  January  13,  1905. 

12703.  Allium  fistulosum.  Welsh  onion. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January  14,  1905. 
Forcing.     Grown  from  S.  P.  I.  No.  9301. 

12704  to  12707. 

A  collection  of  vegetable  seeds  for  special  testa. 
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12708.  MusA  TEXTiLis.  Manila  hemp. 

From  Manila,  P.  I.    Grown  from  seed  received  by  Mr.  G.  W.  Oliver,  from 
Prof.  W.  S.  Lyon,  Insular  Bureau  of  Agriculture,  January  29,  1904. 

12709.  HoRDBUM  TETRASTicHUM.  FooT-row  barley. 

From    Bozeman,    Mont.     Received   thru   Prof.    F.    B.    Linfield,    Agricultural 
Experiment  Station,  January  12,  1905. 

Hull'letff. 

12710.  Cyperus  papyrus.  Papyma. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  January  14, 1905. 

12711  to  12715.    Ortza  sativa.  Rice. 

From   Yokohama,  Japan.     Presented  by  the  Yokohama  Nursery  Company. 
Received  January  12,  1905. 

12711.     Banshiu  honba.     Produce  of  Hio^  Ken. 

12712.*  Kairio,    From  Shin-no-yen,  Kasia  Gun,  Harima,  30  miles  west  of 
Kobe. 

This  "  Kairio''  seed  quality  is  reported  to  be  very  strong  against  any  diseases 
and  endures  injurious  attacks.     Produce  of  Hiogo  Ken. 

12718.     FiUafushi  vxue.    Produce  of  Kanagawa  Ken. 

12714.  Mahuno  uchi.     Produce  of  Kanagawa  Ken. 

12715.  Kokeju.    Produce  of  Kanagawa  Ken. 

All  of  the  above-named  rices  require  onlv  the  ordinarjr  rice  cultivation  prac- 
ticed in  Japan.  They  must  have.plenty  of  water  from  time  of  sowing  till  the 
ears  are  well  formed. 

12716.    PsiDiUM  MOLLE  (?).  GHuiyabiUo. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  January  14, 
1905. 

Packet  of  mixe<l  seeds  of  strawberry  and  fig-flavored  sorts  collected  at  "La  Trini- 
dad," Guerrero,  Mexico. 

12717  to  12732. 

A  collection  of  vegetable  seeds  secured  from  various  seedsmen  for  special  testing 
purposes. 

12733.  Begonia  sp.  Begonia. 

From  Mount  Vernon,  N.  Y.     Received  thru  Mr.  H.  E.  Le  Page  (representing 
Hubert  &  Co.,  Guernsey  and  Jersey,  England),  January  17,  1905. 

Tuberous  rooted. 

12734.  Rhamnus  purshiana.  Cascara  sagrada. 

From  Olympia,  Wash.     Received  thru  Mr.  A.  W.  McMurray,  January  16,«1905. 

Seedlings  for  cooperative  work  being  conducted  by  the  Office  of  Drug  Plant 
Investigations. 

12735.  Atriplex  semibacgata  (?).  Saltbnsh. 

From  Tulare,  Cal.     Received  thru  Prof.  A.  V.  Stubenrauch,   January  17,  1905. 

12736.  Phaseolus  vulgaris.  Bean. 

From  New  York,  N.  Y.    Received  thru  Peter  Henderson  &  Co.,  January  16, 1905. 
Biuh  Bountiful  (green-podded). 
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12737.  Sechium  edule.  Chayote. 

From  Dallas,  Tex.     Received  thru  Texas  Seed  and  Floral  Corapany>  Januarv  18, 
1905. 

12738.  Dahlia  merckii.  Dahlia.   I 

From  Edinburgh,  Scotiand.    Received  thru  Prof.  Bayley  Balfour,  regius  keeper,    1 
Royal  Botanic  Garden,  January  18,  1905.  *     *  ! 

This  specnes  is  hardy  at  Edinburgh.  | 

12739  to  12742.    Saccharum  officinarum.  Sugar  cane. 

From   Kingston,  Jamaica.     Received  thru' Mr.  William   Fawcett,  director  of 
Hoj:)e  Gardens,  January  16,  1905. 

12739.  Bourbon.  12741.     I).  99, 

12740.  B.  306.  12742.      1h  US. 

12743.  Phaseolus  vulgaris.  Bean. 

From  Columbus,  Ohio.     Received  thru  the  Livingston  Seed  CoApanv,  January* 
18,  1905. 

Kenney^s  BustUfts  Golden  Wax. 

12744.  Beta  vulgaris.  Sugar  beet. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January  19,  1905. 

"Grown  on  C.  C.  Morse  &  Co.'s  farm  at  Gilroy,  Cal.,  for  the  general  tra<le.  Xot 
the  product  of  chemically  analyzed  root«5,  but  rather  from  roots  selected  according  to 
shape,  size,  etc.,  judged  by  their  external  appearance."     (.7.  E.  W.  Tracy.) 

12745.  Beta  vulgaris.  Sugar  beet. 

From  Fairfield,  Wash.    Received  thru  Mr.  E.  H.  Morrison,  Januarv,  1905.    Crop 
of  1904.  .  ' 

** Grown  on  E.  H.  Morrison^s  farm  at  Fairfield,  Wash.,  for  the  general  trade,  from 
roots  selected  according  to  shape,  size,  etc.,  judged  for  their  external  appearance 
only."     (/.  E.  W.  Tracy.) 

«  ■ 

12746.  PiSTACiA  VERA.  Plstache. 

From  Tashkend,  Russian  Central  A.sia.    Received  thru  Mr.  H.  W.  Diirrschmidt, 
January  20,  1905. 


12747.  Medicago  sativa. 

From  Billings,  Mont.     Received  thru  Mr.  I.  D.  0*Donnell,  January  19,  1905. 

12748.  Medicago  sativa. 

From  Paris,  France.    Received  thru  Vilmorin-Andrieux  &  Co.,  January  20,  1905. 

Seed  grown  in  the  state  of  Hesse,  Germany,  and  is  known  as  Eifeler  Luzenie  in 
the  Rhine  Province. 

12749  and  12750.  Cucurbita  sp.  Squash. 

From  Garrett  Park,   Md.     Receiveci  thru  Mr.   D.   S.   Bliss,  January  21,  1905, 
Grown  from  S.  P.  I.  No.  9481  during  the  season  of  1904. 

12740.     Large  cylindrical  sort.  12760.     Crook-neck. 

**The  seeds  of  the  large  sort  are  from  the  first  fruit  that  formed  before  any 
blossoms  showed  on  any  other  vines,  and,  so  far  as  1  know*,  there  were  no  other 
vines  nearer  than  half  a  mile.  The  seeds  of  the  smaller  fruits  are  from  a 
dozen  mixed."     (Bliss.) 
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(Undetermined.) 

From  Barberton,  Africa.     Received  thru  Hon.  W.  Stanley  Hollis,  Ignited  States 
i-<msul  at  Ijoaren<,'o  Marqnez,  Africa,  January  14,  1905. 

"A  verv  fine,  edible  *plum,'  which  grown  in  the  mountains  near  Barberton  on  treses 
alK>ut  6  feet  high. ' '     ( IfoUia. ) 


\.       DOLICHOS   UNIFLORITS.  '' Kulthi." 

From   Quard    Hitlow    Koppa,  Mysore   Province,    India.     Rect;ive<I   thru   Mr. 
W.  Maxwell  Maynard,  January  20,  1905. 

"According  to  Mr.  Maynard  this  legume  is  grown  extensively  in  India  and  fed  to 
horses  and  working  bullocks  and  is  also  considered  valuable  for  using  in  the  coffee 
t*t*tates.  Sent  by  ^Ir.  Maynard  to  Dr.  Gc^orge  T.  Moore  for  the  purpose  of  interest- 
inj?  him  in  the  cultivation  of  the  micro-organism  which  forms  the  nodules  on  this  as 
well  as  other  leguminous  plants."     (FairchUd.) 

12753  and  12754.     Olea  europara.  Olive. 

From  Sousse,  Tunis.     Collected  by  Mr.  T.  H.  Keamev.     Receive<l  Januarv  21, 
1905. 

12753.     liarouni.  12754.      Yarvuti. 


.      CORNUS  KOUSA.     ' 

From  New  York,  N.  Y.     Received  thru  Ilenrv  &  Lee,  97  Water  street,  January 
23,  1905. 


I.     Brassica  nigra.  Black  mustard. 

Fnjm  Philadelphia,  Pa.     Rt^ceived  thru  W.  A.  Buri)ee  &  Co.,  January  24,  1905. 
FordhMtk  Fancy. 

12757.  Rambusa  striata.  Baxnboo. 

From  Niles,  Cal.     Received  thru  the  California  Nursery  Company,  January  25, 
19a5. 

12758.  Cyphomandra  betacea.  Tree  tomato. 

From  Kingston,  Jamaica.     Received  thru  Mr.  G.  N.  Collins,  January,  1905. 

**Thi8  is  a  species  of  South  American  shrub  from  the  mountainous  regions  of  Brazil, 
adjacent  to  Peru.  Cultivated  occasionally  for  the  egg-shaped,  reddish- brown,  faintly 
strii>ed  fruits.  Fruits  about  2  inches  long  on  slender  stalks,  2  celled,  seedy,  musky 
acid  and  tomato-like  in  flavor;  agreeable  to  those  who  like  tomatoes."     (Bailey.) 

liears  the  second  or  thin!  year  from  seed  under  glass.  This  tomato  has  been 
Hvicce**sfully  introduced  into  Jamaica,  Ceylon,  and  other  mountainous  regions  of 
the  Tropics,  and  in  many  places  is  considered  a  valuable  addition  to  the  list  of 
ganlen  vegetables.  It  would,  in  all  probability,  thrive  in  Porto  Rico.  [Cook  and 
fW//»w,  Omtr.  Nat.  Herb.,  VIII,  p.  132.) 

** Succeeds  best  with  a  mean,  annual  temperature  of  68°  F.  Can  be  propagated 
readily  from  seed  in  warm  countries."     (Bailey's  Forcing  Hook.) 

12759  and  12760.    Oryza  sativa.  Rice. 

Frf)m  Buitenzorg,  Java.    Received  thru  Doctor  Treub,  of  the  Botanical  Gardens, 
December  5, 1904. 

12570.     Tjiomas.  12760.     Carolina. 

12761  to  12765.    Oryza  sativa.  Rice. 

From   Yokohama,  Japan.      Presented    ])y  the   Yokohama  Nursery  ('ompany. 
Receiver!  December  12, 1904. 

Un hulled  rice  as  follows: 

12761.  Bankohi  ichi.  12764.     S*'kiton. 

12762.  Jugoya.  12766.     Ko-zo. 

12763.  ^fakuno  uchi, 
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12766  to  12768. 

From  Wonsan,  Korea.     Received  thru  Mr.  C.  F.  S.  Bilbrough,  Chosen  Holme, 
January  21, 1905. 

12766.       ORYZA   8ATIVA. 

With  a  light  husk. 

12767.  Oryza  sativa. 
With  dark-brown  husk. 

12768.  Clerodendron  sp. 

12769.  Delphinium  sp.  Larkspur. 

From  Holland,  Mich.     Received  thni  Mrs.  H.  Kremers,  January  25,  1905. 

12770.  CucuMis  MELO.  Mnskmelon. 

From  Augusta,  Ga.     Received  thru  Alexander  Seed  Oompany,  January  21, 1905. 
Nixon. 

12771.  CiTRULLus  VULGARIS.  Watermelon. 

From  Philadelphia,  Pa.     Received  thru  Mr.  William  Henry  Maule,  January  21, 
1905. 

Harrises  Earliest. 

12772.     M EDICAGO  SATIYA.  Alfalfa, 

From  Dell,  Greg.     Received  thru  Mr.  M.  D.  Kelley,  January  26,  1905. 
Grown  from  S.  P.  I.  No.  9450. 

12773.  Castanea  crenata.  Japanese  chestnut. 

From  New  York  City.     Presented  by  Mr.  F.  W.  Brug^rhof,  president  of  the 
J.  M.  Thorburn  Company,  36  Cortlandt  street.     Received  January  25,  1904. 

12774.  LiNUM  usiTATissiMUM.  Flaz. 

From  Pskoff,  Russia.     Received  thru  Malcolm  &  Co.,  January  21,  1905. 

12775.  Phaseolus  radiatus.  Mung  bean. 

From  Calhoun,  S.  C.     Received  thni  Mr.  C.  C.  Newman,  January  27, 1905. 
Neunnan. 

12776.  DoDECATHEON  MEADiA.  Shooting-star. 

From  Takoma  Park,  1).  C.     Receive<l  thru  Mr.  A.  J.  Pieters  in  the  autumn  of 
1904. 

12777  to  12779. 

From  Murtee  Station,  Wilcannia,  New  South  Wales,  Australia.     Preeented  by 
Mr.  E.  W.  Davis.     Received  January  28,  1905. 

Seeds  of  native  plants. 

12777.  Atriplex  nummularia.  Old-man  saltbusli. 

12778.  Atriplex  holocarpa.  Annual  saltbnsh. 

12779.  Tetraoonia  expansa.  New  Zealand  spinach. 

12780  and  12781. 

From  Cape  Town,  South  Africa.     Presented  by  Prof.  J.  Burtt  Davy,  government 
agrostologist  and  botanist.     Received  January,  1905. 

97 


DECEMBER^  1903,  TO   DECEMBER,  1905.  109 

12780  and  12781— Continued. 

12780.  Ficu8  sp. 

**  From  Boutbem  Rhodesia.     Well  worth  cultivating;  very  large  tree;  suit- 
able for  southern  California,  Florida,  and  Tx^uisiana."     (Davy.) 

12781.  Acacia  sp. 

"From  southern  Rhodesia.     Well  worth  cultivation  in  southern  California 
and  southern  Florida."     (Davy.) 

L2782  and  12783.    Pistacia  vera.  Pistache. 

From  Bronte,  Sicilv.     Collected  bv  Mr.  Thomas  H.  Keamev.     Received  January 
30,  1905. 

12782.  Staminate  cuttings.  12788.     Carpellate  cuttings. 

L2784.     Medicago  sativa.  Alfolfa. 

From  Ogden,  Utah.     Received  thru  the  C.  A.  Smurthwaite  I*roduce  Company, 
January  30  and  March  9,  1905. 

ThiB  seed  was  raised  in  Emery  County,  Utah,  on  land  that  is  irrigate<l.  The  land 
has  \yeen  cropt  for  forage  for  fifteen  years,  and  in  1904  it  was  cropt  for  seed  for  the 
first  time.    This  seed  was  taken  from  second  growth. 


Papaver  rhoeas.  Shirley  poppy. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January  30,  1905. 
ASanta  Rtjsa^  a  new  variety  originated  by  C.  C.  Morse  &  Co. 

12786  to  12789.    Saccharum  officinarum.  Sugar  csuie. 

From  Trinidad,  British  West  Indies.     Received  thru  Mr.  J.  H.  Hart,  8uj)erin- 
tendent  of  the  Botanical  Gardens,  January  29,  1905.  . 

12786.  T,  105.  12788.     T.  -22S. 

12787.  T.  215.  12789.     T.  ^30. 

12790  to  12800. 

From  New  South  Wales,  Australia.     Received  thni  Mr.  H.  W.  Potts,  principal 
of  the  Hawkesbury  Agricultural  College,  February  1,  1905. 

A  collection  of  seeds  as  follows: 

12790.  Acacia  BAiLBYANA.  Cootamundr a  wattle. 

12791.  Acacia  ELONG ATA.  *                                **  Sally"  wattle. 
Tall  shrub  or  small  tree. 

12792.  Acacia  linearis.  Wattle. 

1 2  793 .     Ac Aci  A  LU  N  ATA .  * '  Oolden  Glory ' '  wattle . 

A  handsome  shrub  with  dense  masses  of  golden-yellow  flowers  rising  4  to  5 
feet. 

12794.     Acacia  trinervata.  Mountain  wattle. 

12795.       BOSSIAEA  RHOMBIFOLIA. 

A  native,  rigid,  small  shrub,  the  pods  characteristically  attacked  by  an 
Aecidium. 

12796.     Casitarina  suberosa. 

A  tree  pinelike  in  appearance,  with  leafless,  jointe<l  branches. 

^  12797.     Dodos  A  ea  viscosa. 

A  shrub  rising  to  from  4  to  6  feet. 
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12790  to  12800-   Continued 

12708.     Elaeocarpus  cyankus.  j 

A  iiinuM  tree.  " 

12700.     Ekac.koktjs  i>ilosa.  Weeping'  love  graasJ 

12800.     Kennedy  A  iutbicunda  | 

A  Hcarlot-flowered  creeper.  J 

12801.      MKDICACiO    SATIVA.  Al-ffnlf^ 

From  Miilook,  Tex.     lieceived  thru  Mr.  J.  M.  Shmnons,  February  1,  1905.         I 

12802.     Alni'8  makitima  japonica.  ^^flen 

From  New  York,  N.  Y.     Received  thni  Suzuki  &  lida,  February  2,  15M)5.  J 

"A  deciduous  tree  growing  in  w'et  places,  attaining  a  height  of  20  to  'M)  feet.  Ih 
spring  it  produces  male  and  female  flowers  separately  l^efore  it  sprouts.  The  ii)ald| 
fiowerH  hang  down  from  the  branches  in  the  form  of  a  catkin,  and  the  female  tli  >wereJ 
yield  round  fruits  with  scales.  In  the  autumn  when  the  fruits  fully  ripen,  bi*ingi 
about  1  inch  in  length,  they  are  collected  and  dried  for  dyeing.'*  {fWj'nf  PUtitt9*jf 
Japan. ) 

"This  plant  is  con8i<lered  essential  in  the  cultivation  of  the  Japanese  pa|>er  |>lant, 
mitsumata.     It  is  useil  as  a  'shelter'  plant  and  is  invariably  planted  on  the  pianta 
tion  of  the  paper  plant.     It  is  doubtful  if  the  effect  accredited  to  this  plant,  viz,! 
shade  and  shelter,  is  the  real  reason  for  its  culture. 

"It  has  been  suggested  by  Mr.  W.  T.  Swingle  that  sint^  the  genus  Alnus  has  a  rc¥>t 
system  bearing  root  nodules  which  store  up  nitrogen  that  this  plant  enriches  the  p«:»ill 
in  which  the  pai)er  plants  are  grown.  This  plant  should  be  carefully  studied  rela- 
tive to  this  particular  point."     (Fairchild. ) 
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12803.      MKDICACiO   SATIVA. 

From  Setif,  Algeria.     Receive<i  thru  Mr.  G.  Ryf,  Setif,  February  2,  1905. 

(ietnla.     "This  variety  of  alfalfa  is  said  by  Mr.  Ryf,  who  has  devised  a  most 
ingenious  method  of  cultivating  alfalfa  and  wheat  on  the  same  land  at  the  same  time, 
to  be  more  drought  resistant  than  the  r)rdinary  French  lucern,  and  it  is  believed 
that  this  varietv  may  prove  of  special  value  in  experiments  in  the  arid  regions  of  ourj 
Southwest."     (Fairchild.)  ' 

12804.  JuNCUs  KFFU8us(0.  Matting;  zxish.; 

From  Chico,  Cal.     Received  thru  Mr.  P.  H.  Dorsett,  Plant  IntrtKluction  Gartien, 
February  13  and  20,  1905. 

"  Plants  of  the  California  rush  for  experiments  in  the  culture  of  the  matting  rush." 

{Fairchild.)  i 

12805.  HiTMULUs  LUPULUS.  Hop. 

From  Nureml)erg,  (Jermany.     Received  thru  S.  B.  Ring  Sons,  hop  merohanti?, 
September  30,  1904. 

Saaz  City. 

12806.  HuMULUs  LUPULUS.  Hop. 

From  Puyallup,  Wash.     Received  thru  Mr.  W.  H.  Lawrence,  assistant  at  the 
Agricurtural  Experiment  Station,  November  14,  1904. 

12807.  IIuMULirs  lupulus. 

From  German  v.     Received  Noveml)er,  1904. 
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12808.     Okyza  sativa.  Rice. 

From  Colombo,  Ceylon.  Presented  by  Dr.  C.  Drieberg,  superintendent  of  School 
Gardens.     Received  January  28,  1905. 

CJrown  in  the  Hamlwintote  district. 

X2B09.     Anacardium  occidentale.  Cashew  nut. 

From  Salisbury,  Rhodesia,  South  Africa.  Received  thru  Mr.  George  >I.  Odium, 
Department  of  Agriculture,  February  3,  1905. 

From  wild  trees  in  Portuguese  East  Africa  that  seem  to  bear  more  freely  than 
those  cultivated  in  the  West  Indies  and  may  prove  hardier. 

X2B10  and  12811. 

From  Portuguese  East  Africa.  Presented  by  Hon.  Stanley  Hoi  I  is,  United  States 
consul,  Louren^o  Marquez,  thru  the  Assistant  Secretarv  of  State.  Received 
January  28,  1905. 

12810.  (Undetermined.)  Matundulaku. 

Fruits  of  a  sour  "plum"  sent  to  Mr.  Holiis  by  Mr.  A.  E.  (iraham-l^wrence, 
of  Barberton. 

12811.  (takcinia  livin(.stonki.  Pixnbe. 
A  Lourenyo  Marquez  wild  "plum." 

12812.  (Undetermined.) 

From  Hankow,  China.  Presented  by  Dr.  L.  S.  Wilcox,  United  States  consul- 
general.     Received  January  31,  1905. 

12813.  Brassica  oleracea.  Cabbage. 

From  Norton,  N.  C.     Received  thru  Mr.  B.  Norton,  February  2,  1905. 
Xorlh  Oirolimi  Ihincombe. 

12814.  Arachis  hvi-ogaea.^  Pesuiut. 

From  Marseille,  France.  Receivtnl  thru  Hon.  Robert  P.  Skinner,  l'nite<l  States 
consul-general,  February  3,  1905. 

'*A  sample  of  'Arachides'  from  the  province  of  Sine  in  Senegal.     These  are  the 
very  l)est  nuts  known  in  this  market  for  the  manufacture  of  oil."     {Skiiwer. ) 

12815.  PisTA('iA  VERA.  Pistacho. 

From  near  Caltanisetta,  Sicily.  ReixMvwl  thru  Mr.  T.  H.  Kearnev,  February  4, 
1905. 

Traftonelln. 

12816.  Medicago  sativa.  Alfalfa. 

From  Chinook,  Mont.  Received  thru  the  Thomas  O^Hanlon  Company,  Febru- 
ary 6,  19a5. 

Grown  bv  Mr.  F.  T.  Reser,  1  mile  west  of  Chinook. 

12817.  Phaseolus  vulgaris.  Bean. 

From  Lero3%  N.  Y.     Received  thru  Mr.  A.  N.  Jones,  February  25,  1905. 
Golden  Crmim  Wax. 

12818.  PiiASEOLus  VULGARIS.  Bean. 

From  Chaumont,  N.  Y.     Received  thru  Roger  Brothers,  Fel)ruary  25,  1905. 
Golden  Cannine- Podded  HortictdturaL 
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12819.      LiPPIA  REPENS. 

From  Santa  Barbara,  Cal.     Received  thru  Dr.  F.  Franceschi,  February  10,  1905. 

12820.    Medigago  sativa.  Aifaife> 

From  Clearwater,  Nebr.     Received  thru  Mr.  G.  E.  Miller,  February  7,  1905. 
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12821.    PsiDiUM  MOLLE.  '' Q-uaTabillo. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Ohisolm,  February 
4,  1905. 

12822  to  12831.    Amygdalus  communis.  Almond. 

From  Girgenti,  Sicily.     Received  thru  Mr.  T.  H.  Kearney,  February  6, 1905. 
Varieties  of  almond  cuttings  selected  by  Mr.  Casd  from  his  collection  of  25  varieties. 

12822.  Sweet;  big  fruit.  12828.     Tender,  sweet;  good  for 

12823.  Sweet;  long  fruit.  '      ^'^*^- 

12824.  Sweet;  fruit  dark  red.     ^  ^^^^^'     ^^hiriMM^  '''^'^^ 

12825.  Sweet;  fruit  double.  ^333^      Not  frast  iLLtant. 

12826.  Bitter.  -loooi       r   *   «  •  *.      * 

12881.     Late  flowenng;  resistant 

12827.  Sweet,  with  "a  ix)int  at  to  frost. 

one  side"  (end). 

12832  to  12842. 

From  Catania,  Sicily.     Received  thru  Mr.  T.  H.  Kearney,  February  8,  1905. 

12882  to  12885. 

Received  from  Salvatore  Leanza,  nurseryman,  Catania,  Sicily. 

12832.     Eriobotrya  japonica.  Ijoquat. 

**A  valuable  and  distinct,  semiseedless  grafted  variety,  which  may  be 
especially  recommended.  Fruit  especially  large,  pear-shaped,  with  a 
fleshy,  juicy,  sugary  pulp;  with  a  4aw  small  seeds,  which  are  in  some 
cases  extremely  small  according  to  the  modification  produced  by  their 
surroundings,  whether  in  pots  or  in  open  ground  with  a  ball  of  eartii." 
(Kearney,) 

12838  and  12834.     Corylls  avellana.  Filbert. 

Castiglione. 
12885.     PisTACiA  VERA.  Pistaclic. 

BrotUe, 
12836  to  12842.     Opitntia  spp.  Prickly  pear- 

Presented  by  Doctor  Cavara,  of  the  Catania  Botanical  Gardens,  Sicily. 

12836.  Opuntia  tomkntosa. 

A  variety  of  opuntia  that  holds  its  fruit  all  winter.  (Doctor  Cavara' s 
No.  5. ) 

12837.  Opuntia  ficus  indica. 

*'  Fructu  albo,  vulgo  '  Zuccherina.'  "     (Doctor  Cavara's  No.  2.) 
12888.     Opuntia  Picrs  indica. 
**  Fnictu  albo,  vulgo  *Sipala.*  "     (Doctor  Cavara's  No.  1.) 

12839.  Opuntia  ficus  indica. 

"Fructu  flavo,  vulgo  *Figu  d' India.*  "     (Doctor  Cavara*B  No.  4.) 

12840.  Opuntia  ficus  indica. 

'*  Fructu  rubro,  vulgo  *  Sanguigua.'  "     (Doctor  Cavara' s  No.  3.) 
07 
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12832  to  12842— Continued. 

12886  to  12842— Continued. 

12841.  OpCNTIA  FICU8  indica. 

"Fructu    flavo-came,  compacta,  vulgo   'Bronteee.*  ^'      (Doctor  Ca- 
vara's  No.  7. ) 

12842.  OpuiniA  ficus  indica. 

**  Fructu  albo-venoea.**     (Doctor  Ca varans  No.  6. ) 

12843  to  12845.    Cucurbita  sp.  Squash. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama  Nurserv  Company, 
February  7,  1905. 

12843.  Kxhigata  (early).  12845.     A'iiibura  (late). 

12844.  ChUimen  (early). 

12846  to  12848. 

From  Tunis.     Received  thru  Mr.  T.  H.  Kearney,  December  28,  1904. 

12846.  Medicaoo  sativa.  Alfalfa. 
Oasis.     From  Kebili. 

12847.  Medicaoo  sativa.  Alfalfa. 
Tfipoli.     From  Gabes. 

12848.  PisTACiA  vera.  Pistache. 
From  Sfax.     Nuts  from  the  1904  crop. 

12849.  Cannabis  satiya.  Hemp. 

From  Nicholasville,  Ky.     Received  thru  W.  L.  Steel  &  Co.,  February,  1904. 

12850.  Feijoa  8elix}wiana. 

From  Sao  Paulo,  Brazil.     Presented  by  Mr.  Alberto  Lc'jfgren,  Botanic  Gardens. 
Received  .March  11,  1905. 

'*  A  plant  belonging  to  the  guava  family.  Plants  of  this  new  fruit  have  been  grown 
by  Mr.  Taft  and  Doctor  Franceschi  in  southern  California,  and  small  i  in  mature 
fruits  have  been  borne  by  single  plants  grown  by  the.se  parties.  The  plant  ha.^  been 
sacceflsfully  cultivated  on  the  Riviera,  where  there  are  several  sperimens  of  con- 
siderable size  which  have  borne  excellent  fruit.  Doctor  Aiidr<^\  wiio  has  paid  sf^cial 
attention  to  this  fruit,  pronounces  it,  in  flavor,  something  exceptionally  (leliciuus. 
The  fruits  are  about  the  size  of  a  large  English  walnut,  green  in  color  and  covenHl 
with  blunt  protuberances.  Little  is  known  at  the  present  time  in  thi^  country 
regarding  the  actual  flavor  of  the  fruit.  The  fruit  is  of  a  character  which  enables  it 
to  be  plucked  from  the  bush  before  ripening.  It  is  believed  that  thin  plant  can  be 
grown  successfully  in  all  the  frostless  regions  of  the  Southwest.  It  is  well  worthy  of 
serious  consideration  by  all  those  interested  especially  in  subtropical  fruit  culture." 
( Fairchild. ) 

12851.  Pennisetuh  ttphoideum.  Pearl  or  cat-tail  millet. 

From  Augusta,  Ga.     Received  thru  the  N.  L.  Willet  Drug  Company,  March  13, 
1905. 

12852.  Oryza  satiya.  Rice. 

From  Augusta,  Ga.     Received  thru  the  N.  L.  Willet  Drug  Companv,  March  13, 
1905. 

12853.  Triticum  dicoccum.  Emmer. 

From  l^wrence,  Kans.     Received  thru  F.  Barteldes  «&  Co.,  February'  22,  19(W). 
7217— No.  97—07 8 
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12854.  HoRDEUM  vui^GARE.  Barley. 

From  Geneva,  Idaho.    Received  thru  Mr.  F.  W.  Boehme,  March  15,  1905. 

12855.  Segale  cereale.  Rye. 

From  Geneva,  Idaho.     Received  thru  Mr.  F.  W.  Boehme,  March  15,  1905. 

12856  to  12861. 

From  Vomero,  Naples.  Presented  by  Dr.  Carl  Sprenger  thru  Mr.  E.  A.  BesRey. 
Received  January,  1905. 

12856.  RiciNUs  ZANZIBARIBNSI8.  Castor-oil  plant. 

Package  of  mixed  varieties. 

12857.  Sesbania  tripetii.  Red  acacia. 
''One  of  the  finest  flowering  shrubs.*' 

12858.  Rhamnus  alaternus  calabrica. 

12850.     MoRus  ALBA.  White  mulberrjr. 

China, 

12860.       SiDERITIS   MAS80NIANA.  12861.       PiCRASMA  AILANTHOIDES. 

12862  to  12864. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  Febroarv  10, 

1905. 

12862.  Cynara  hcolymus.  Artichoke.. 
Large  fiat  Brittany. 

12863.  CrcuMis  sativtjs.  Cucumber.. 

12864.  Sanvitalia  procumbens  flore  pleno. 

12865  to  12871.    Oryza  hativa.  Rice. 

From  Calcutta,  India.  Presented  by  I.  11.  Burkill,  esc}.,  M.  A.,  officiating 
reporter  on  economic  pro<iuets  to  tJie  government  of  India,  Indian  Museum,  1 
Sudder  street.     Received  February  9,  1905. 

12865.  Madua  ghaiya.     From  Bengal  Province. 

12866.  Bhadai  ghaiya,  red.     From  Bengal  Province. 

12867.  Thoaar  Bhadai  ghaiya^  white.     From  Bengal  Province. 

12868.  Pakhasali  Bhadai.     From  Bengal  Province. 

12869.  Augua  Bhadai.     From  Bengal  Province. 

12870.  Small  red  variety.     From  Bengal  Province. 

12871.  Takmaroo  ghaiya.     From  Bengal  Province. 
This  paddy  was  grown  by  the  I^pchas  and  Bhootias. 

12872.    Chrysanthemum  anethifolium.  Chrysanthemam. 

From  Merri field,  N.  Dak.  Presented  by  Mrs.  H.  E.  Bancroft.  Received  Feb- 
ruary, 1905. 

Mrs.  Bancroft  writes  that  this  is  a  perennial  there,  but  blossoms  early  the  first  year 
from  seed.  The  largest  blossoms  are  the  early  ones,  being  three  times  a^  large  as 
those  sent,  which  were  gathered  on  November  13,  1904. 

12873.     EscHscHOLTziA  CALiFORNicA.  California  poppy. 

From  ^lerrilield,  N.  Dak.  Presented  by  Mrs.  H.  E.  Bancroft.  Received  Feb- 
ruary, 1905. 

Mrs.  Bancroft  writes  that  by  constant  selection  she  has  developed  a  strain  of  (Cali- 
fornia poppy  with  flowers  much  larger  than  the  ordinary,  which  continue  in  bloom 
much  later  than  the  common  kind, 
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12874  to  12876.    Obyza  satiya. 


Rica. 


From  CantoD,  ChiDa.    Preeented  by  Mr.  T.  £.  Griffith.     Received  January  28, 
1905. 


Samples  of  Chinese  rice,  as  follows: 
12874.     ''ShU-mu.'*     (No.  1.) 
12876.     "i4i-Mtt."     (No.  2.) 


12876.     ''Lfter-Chap.''     (No.  3. ) 


**  As  to  the  local  manner  of  planting  this  rice,  a  seed  bed  some  30  yards  square  is 
prepared  alongside  of  the  large  rice  nelds  about  the  month  of  August  This  seed 
becl  is  composed  of  softish  mud,  and  the  grain  is  scattered  over  the  surface,  which  is 
kept  wet  enough  to  cause  it  to  sprout  In  about  three  weeks'  time  the  mass  of  seed- 
lings are  about  10  inches  in  height,  when  they  are  taken  up  and  planted  out  in  the 
rice  fields  in  bunches  of  20  or  so  seedlings  together,  at  intervals  of  a  foot  between 
bunches. 

**The  soil  of  the  fields  is  a  bluish  alluvial  mud,  and,  after  planting,  it  is  kept  con- 
stantly inundated  with  water  from  the  numerous  creeks  whicn  intersect  the  country. 
In  about  one  hundred  days  from  planting  out  the  grain  is  ripe,  and  is  then  gathered 
in."     (Griffith.) 

12877  to  12895. 

From  New  Zealand.    Presented  by  the  government  of  New  Zealand  thru  Mr. 
M.  A.  Carleton.  Received  February  11,  1905. 

A  collection  of  grains,  etc.,  from  the  New  Zealand  exhibit  at  the  Lousiana  Pur- 
chase Exposition,  St  Louis,  Mo.,  1904. 

12877  to  12882.     A  vena  sativa. 

12877.  Danish, 

12878.  Dun. 

12879.  SparrowbUl, 
12883  to  12886.     TRmcuM  vulgabb. 

12883.  Pearl. 

12884.  (No  label.) 
12887  to  12889.     Pisum  sativum. 

12887.  Brown.     (Idarked 

12888.  Oreen.     (Marked 
**C.") 


Oat. 

12880. 

Canadian. 

12881. 

WhiU  Tartar. 

12882. 

Black  Tartar. 

Wheat. 

12886. 

Hunter^  8. 

12886. 

Tuscan, 

Pea. 

12889. 

Green. 

White  clover. 
Ked  clover. 

Italian  xye-g^aas. 

Perennial  xye-gfraas. 

Timothy. 

Orchard  g^ass. 

Neilgherry  lily. 

From  Utakamund,  India.     Received  thni  Mr.  G.  H.  Cave,  superintendent  of 
the  Government  Botanic  Gardens,  February  14,  1904. 

12897  to  12899. 

From  Durban,  Natal.     Presented  by  Mr.  J.  Medley  Wood,  director  of  the 
Botanic  <iardens.     Received  February  14,  1905. 

12897.    Coffea  zanguebariae  (?).  Coflfee. 

•'According  to  a  letter  of  January  12,  1905,  from  Mr.  Wood,  this  species  of 
Coffea,  regaling  the  identification  of  which  he  is  doubtful,  is  quite  immune 
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12890.    Tripoli  UM  repeks. 

12891.      TrI FOLIUM   PRATEN8B. 

Colonial. 
12892.     IjOlil'm  italicum. 
12898.    lolium  perenne. 

12894.  Phlbom  pratbnsb. 
Colonial. 

12895.  Dactylis  glomerata. 

12896.    LiLiUM  nkilohe;rren8e. 
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12897  to  12899— Continued. 

to  attacks  of  the  Ifemileia  vai^kitrh:  It  is  grown  in  the  Botanic  Gar<lons 
within  a  few  feet  of  Coffea  plants  covered  with  this  fungus,  and  Mr.  Wo(xi  has 
endeavored  to  inoculate  the  plant  with  it  hut  has  heen  unsuccessful.  He  fur- 
ther states  that  it  is  a  handsome  shrub,  in  addition  to  its  value  for  hybridizing 
purposes  for  Coffea  arabica  or  other  species.  His  idea  is,  further,  that  it  might 
be  used  as  a  stock  upon  which  to  graft  the  Arabian  Coffea."     {Fairchild. ) 

12898.       ASPAR.\GUS   VIRGATUS. 

**According  to  Mr.  Wood  this  species  is  cultivated  in  Natal  and  is  considert^il 
to  have  a  distinct  flavor  of  its  own  and  to  l)e  a  desirable  vegetable.  This  s^nie 
species  has  been  in  cultivation  in  America  for  some  time  as  an  ornamental." 
(Fairchild.) 

12899.  Passifix>ra  epulis. 

**In  Natal  one  of  the  commonest  fruits  on  the  market  is  this  passion  fniit. 
Its  cultivation  requires  very  little  attention  and  it  seems  to  be  a  very  produc- 
tive vine.  This  could  be  cultivated  to  advantage  in  the  frostless  ri^onR  of 
California  and  Florida,  and  attempts  should  be  made  to  cross  it  with  the  May- 
pop,  which  is  a  common  species  of  Passiflora  growing  in  the  Carolinas  In 
New  Zealand  and  Australia  the  fruit  has  become  a  popular  one  on  the  market." 
( Fairchild. ) 

12900  to  12908. 

From  Washington,  I).  C.  Grown  on  the  Potimac  Flats  under  the  direction  of 
Dr.  R.  H.  True,  Physiologist  in  Charge  of  Drug  and  Medicinal  Plant  Investi- 
gations.    Received  February  5,  1905. 

A  collection  of  drug  and  medicinal  i)lant  seeds,  a.'^  follows: 

12900.  Atkopa  belladonna.  Belladonna. 

12901.  Cakim  carvi.  Caraway. 

12902.  CoNii'M  MACiTLATUM.  Polson  hemlock.. 

12903.  CoRiANDKi'M  sATiVTM.  Coriander. 

12904.  Lobelia  ixflata.  Liobelick. 

12905.  Saturria  hortensis.  Summer  savory. 

12906.  Pataver  somnip^erim.  Poppy. 
A  white-seeded  opium  poppy. 

12907.  ^  Papaver  somnifehim.  ^oppy. 
A  blue-seeded  opium  poppy. 

12908.  CiiEX()i*onirM  ANTiiEi^MiNTirrM.  American  wormseed.. 

12909.  Sechium  edule.  Chayote. 

From  New  Orleans,  La.  Received  thru  the  J.  StecklerSeed  Companv,  Februarv 
11,  190'). 

12910.  Olea  europea.  *  Olive. 

From  Tunis,   Xorth  Africa.     Received  tliru  ^Ir.  T.  II.  Kearnev,  Februarv  13, 

1905. 

« 

Chitoni.     "  This  is  the  principal  and  best  oil  variety  of  northern  Tunif-,  but  is  said 
not  to  do  so  well  in  drier  and  hotter  parts."     {Krnrncii.) 

12911  to  12917. 

From  Brooking,  S.  Dak.  Received  thru  Prof.  N.  K.  Hansen,  Agricultural 
Experiment  Station,  January  IS,  1905. 

A  collectit)n  of  ornamenUds,  an  follows: 

1291 1.     ( Undetermined. )  ''Siberian  sand  thorn.*' 
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12911  to  12917— Cent  inuod. 

12012.  Cakagana  mickopiiylla. 

12913.  ('AKAtfANA    ARBOKESCENH. 

12914^  Salix  8p. 

12915.  litWA    Rl'tlOSA. 

12916.  Salix  np. 

12917.  Salix  viminalls  rbgalis. 


Siberian  pea  tree. 

Niobe  weeping  willow. 

Pasture  rose. 

Ural  willow. 


12918.  Beta  vulgaris.  Sugar  beet. 

From  Fort  Collinn,  Colo,     lieceived  thru  the  Colorado  F^xperinient  Station, 
February  14,  1905. 

Kleiji  u'ii  nzleften . 

12919.  Raphanus  satiyus.  Radish. 

From  Fairfield,  Wash.     Re<*eive<i  thru  Mr.  E.  H.  Morrison,  Felmiary  13,  l^)On, 
Vrimtum  Giant  Forcing.     Grown  from  S.  P.  I.  No.  9487. 


12920.      NlCOTIANA   TABACUM. 


Tobacco. 


From  Washinjjtonlx)ro,  Lancaster  Countv,  Pa.     Received  thru  Mr.   Frank  C. 
Wittmer,  February  14,  1905. 


12921  to  12926. 

From  Sfax,  Tuni$«,  North  Africa,     Received  thru  Mr.  T.  II.  Kearney,  February 
17,  hH)o, 


12921.     Olea  ei'ropaea. 


OUve. 


**  The  Chemlali  variety,  being  probably  the  bcbt  adapted  of  all  olives  to  a 
dry,  hot  climate,  will  be  useful  an  a  stot'k  even  if  it  does  not  succeed  witli  us  as 
an  oi  1  variety . "     ( AV« ruey. ) 

12922.     PisTAC'iA  veka.  Pistache. 


Pistache. 


Pistache. 


W hi te-sk in ned  vari  e tv . 

12923.  PlSTACIA    VERA. 

Ked-skinned  variety. 

12924.  PlSTACIA    VERA. 

Male. 

''Throujjh  the  kindness  of  Mr.  I^onardi,  British  vice-consul,  I  wai«  able  to 
visit  a  garden  here  (Sfax)  belonging  to  two  Italian  Jews,  where  there  are  1(3 
pi.*«tache  trees  (one  male).  Tlie  gardeners  told  me  there  are  three  kinds  of 
pistuches  here,  all  witli  green  kernels,  but  one  having  a  white,  one  a  rt^l,  and 
one  a  red-and-white  streaked  skin.  Tho.  first  is  considered  the  lH»st,  and  from 
a  tree  of  this  kind,  said  to  bear  very  heavily,  was  taken  most  of  the  grafting 
w<K)d  (12922),  < drafting  can  l)e  <lone  successtfully  here  uj)  to  the  en<l  of 
Fel  »ruary . ' '     ( Kea  niey. ) 

12925.  PrNH'A  oRANATi'M.  PomegTSJiate. 

"Pomegranate  cuttings  taken  from  a  single  bush,  said  to  be  a  very  fine, 
large,  re<l-fruited  one.  llere  it  is  propagated  by  cutting  off  the  vigorous  root 
8hfx»t**  where  they  are  about  a  half  inch  thick  and  sticking  them  into  the 
ground  so  that  the  main  stem  is  horizontal  and  is  covered  with  earth,  while 
the  stiff,  divergent  branches  stick  up  vertically.  In  this  way  a  good-sized 
bush,  l)earing  well,  is  obtained  in  two  years."     {Kearney.) 

12926.  ( rndetermimHl.) 
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12927  to  12929.    Trifolium  sp.  Clover. 

From  Corfu,  Greece.    Received  thru  Mr.  C.  S.  Scofield  in  1901.    Seeds  gatiiered 
on  the  place  of  Mr.  Antonio  Colla. 

12927.  Tkifoliuh  maritimum.  12929.     Tkipolium  pkoc^tmbenm. 

12928.  Tkipolium  polystachyum. 

12930  and  12931.     Manqifera  indica.  Mango. 

From  Honolulu,  Hawaii.     Presented  by  Mr.  G.  P.  Wilder.     Received  February 
20  and  21,  1905. 

12980.     Jiusset.  12981.     (Not  named.) 

12932.    Carum  gairdneri  (?). 

From  Winslow,  Wash.     Received  thru  Mr.  John  L.  Hubbard,  March  6,  1905. 

''This  plant  grows  thniout  eastern  Washin^n,  Or^on,  and  Idaho,  and  is  called 
by  the  Indians  on  the  Umatilla  Reservation,  m  eastern  Oregon,  Sow-Uk.  This  plant 
is  similar  in  foliage  to  the  carrot,  is  a  hardy  perennial  with  a  root  similar  to  the  sweet 
potato,  and  is  very  pleasant  to  the  taste,  either  raw  or  cooked.  W^hen  it  is  raw  the 
meat  is  about  the  consistency  of  a  raw  potato,  of  a  sweet  taste;  when  cooked  it 
becomes  mealy,  like  a  baked  sweet  potato.  It  was  used  extensively  as  a  food  staple 
by  the  Indians  thruout  the  Northwest  before  the  advent  of  the  white  people,  ana  is 
used  by  them  to  some  extent  yet. 

''That  the  plant  is  susceptible  of  material  development  is  proven  by  its  being 
found  to  grow  much  lai^er  in  plowed  fields  or  cultivated  soil,  where  the  roots  have 
not  been  destroyed  by  such  cultivation.  I  believe  that  if  your  Department  would 
give  this  matter  your  attention  a  new  and  valuable  vegetable  would  be  added  to  the 
food  products  of  the  country."     (Letter  doled  January  SO^  1906,  from  Mr.  Hubbard,) 

Mr.  F.  V.  Coville,  botanist,  in  a  letter  dated  March  16,  1905,  gives  the  following 
information:  "The  plant  is  widely  used  for  food  among  the  northwestern  Indians. 
The  late  Major  Bendire,  of  the  United  States  Army,  considered  it  one  of  the  most 
delicious  vegetables  he  had  ever  tasted.  I  shall  be  very  glad,  indeed,  to  see  Mr. 
Oliver  take  up  its  culture  with  a  view  to  its  domestication.  It  would  be  a  vegetable 
somewhat  of  the  type  of  the  sweet  potato.  You  will  be  interested  to  know  that,  by 
reason  of  the  summer  drought  prevalent  in  the  r^ons  where  the  plant  grows,  the 
growing  period  of  the  species  is  short,  a  fact  which  will  be  very  advantageous  in 
connection  with  its  proposed  domestication.'' 

12933  to  12937.    Persea  gratissima.  Avocado. 

From  Miami,  Fla.    Propagated  by  Prof.  P.  H.  Rolfs,  pathologist  in  chaiige  of 
Subtropical  Laboratory.     Numbered  February  21, 1906. 

12938. 

Baldtinn.  "Tree  a  vigorous  grower,  with  strong  central  Btem;  branches 
rather  rigid;  light  bloomer,  but  heavy  cropper,  blooms  in  February  and 
March.  Fruit  at  best  in  August;  drops  in  September.  Ripens  uniformly. 
Shape  of  fruit  approaching  oblong,  4  by  5i  inches,  not  regular;  color  green,  with 
a  few  yellowish  streaks;  rind  smooth,  thin;  stem  small;  meat  deep  cream, 
one-fourth  green,  firm;  flavor  excellent.  Seeds  are  rather  lar^,  firm  in  cav- 
ity. Buds  do  not  take  readily.  Named  for  Mr.  Baldwin,  of  Miami,  Fla.,  who 
owns  the  original  tree."     (Bolfs.) 

12984. 

Chappelow.  "Tree  grows  vigorously;  branches  diffuse,  slender,  inclined  to 
droop;  bark  of  young  branches  shiny,  greenish  yellow.  Good  cropper  and 
abundant  bloomer.  Blooms  in  January  and  February;  fruit  ripens  m  June 
and  July. 

"  Shape  of  fruit,  bottle-necked,  2i  by  4i  inches;  color  dull  purple;  skin  thin, 
leathery;  meat  greenish  near  rind,  whitish  toward  seed;  seed  medium;  firm 
in  cavity;  edible  qualities  good,  but  different  from  other  type.  The  buds  take 
readily  and  the  tree  stands  more  cold  than  other  varieties  planted.  Most 
useful  for  home  consumption.  Named  for  Mr.  William  Chappelow,  Mon- 
rovia, Cal.     Buds  securea  thru  Mr.  William  A.  Taylor.'*     {Rolfs.) 
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12933  to  12937— Continued. 

12085. 

Family.  *'A  strong  growing  tree  of  spreading  habits,  being  an  abundant 
bloomer  and  moderate  cropper.  Blooms  in  late  J'ebruary  and  during  March. 
Ripens  fruit  during  July,  August,  September,  and  into  October. 

"  Shape  of  fruit  variable,  from  pear-shaped  to  long  oblong,  nearly  l)anana- 
shaped;  size,  variable  from  6  by  3 J  to  3 J  by  IJ  inches;  color  purple,  with 
scarlet  streaks,  very  attractive;  skin  medium  thick,  smooth;  stem  large;  n*eat. 
yellow,  free  from  fil)er;  flavor  good,  seed  small,  loose  in  cavity. 

**  The  principal  merit  of  this  variety  lies  in  extending  its  period  of  ripening 
over  HO  long  a  time,  being  distinctly  useful  for  family  purposes,  but  should  not 
be  planted  for  commercial  purposes,  as  the  extended  ripening  period  neces- 
sitates several  pickings.    Buds  take  readily."     {Rolfs,) 

12936. 

Pollock.  *'Tree  moderate  grower,  heavy  bearer,  profuse  bloom,  limbs  rigid; 
blooms  in  February  and  March;  ripens  in  September  and  October.  Upright 
grower  with  strong  central  stem. 

** Fruit  pear-shaped,  being  about  OJ  by  4i  inches;  weight  up  to  3J  pounds; 
color  greenish;  rind  medium;  meat  yellowish;  flavor  goixl;  seed  me<lium. 
Buds  take  readily,  and  this  variety  is  aesirable  on  account  of  very  large  fruits. 
Named  for  Mr.  Pollock,  of  Miami,' Fla.,  who  owns  the  original  tree."    {Rolfx.) 

12937. 

Trapp.  "Tree  upright  grower  with  strong  central  stem;  not  a  vigorous 
grower.  Produces  abundant  bloom  late  in  February  and  March.  A  heavy 
cropper,  maturing  in  October  and  November,  some  of  the  fruits  remaining  on 
the  trees  until  the  Christmas  holidays. 

"Shape  of  fruit  rather  between  round  and  oblong,  about  4 J  by  3 J  inches,  reg- 
ular; color  greenish  with  yellowish  streaks;  thin  rind;  small  stem;  meat 
rather  deep  yellow;  seed  variable,  sometimes  very  large  and  firm  in  cavity, 
and  again  very  small  and  loose  in  cavity. 

**  The  special  merit  of  this  variety  lies  in  the  fact  that  the  fruit  remains  on 
the  tree  until  late  in  the  season.  Named  for  Mrs.  Trapp,  Cocoanut  Grove, 
Fla.,  who  owns  the  original  tree.'*     {Rolfs. ) 

12938.  GossYPiUM  sp.  Cotton. 

From  Peru,  South  America.     Received  thru  W.  R.  Grace  &  Co.,  1  and  2  Han- 
over sijuare.  New  York,  N.  Y.,  February  13,  1905. 

**  Full  rough"  Catacaos  seed.  Represents  the  seed  of  the  full  rough  Peruvian  cot- 
ton, which  is  grown  in  the  Piura  and  the  surrounding  district**  in  the  northern  part 
of  Peru. 

This  *'Full  rough"  cotton  is  exported  to  New  York  and  Liverpool  markets. 
There  are  two  crops  every  year:  '*San  Juan"  and  "  Navidad."  The  former  is 
largest  and  is  gathered  in  Ai^ust  to  September,  while  the  latter  is  ready  for  ship- 
ment from  the  end  of  January  thru  April.  We  would  say  that  the  average  annual 
crop  was  18,000  bales  of  200  pounds. 

Many  experiments  have  been  made  to  plant  this  seed  and  grow  the  same  grade  of 
cotton  in  other  locaUties  but  without  success,  because  soil  similar  to  that  of  the 
Piara  districts  (where  it  seldom  rains)  is  yet  to  be  found.  Every  attempt  to  trans- 
plant this  grade  to  any  other  place  in  Peru  was  either  a  complete  failure  or  the  cot- 
ton degenerated  into  '*  Moderate  rough." 

12939.  Zea  mays.  Com. 

From  Montgomery,  Ala.     Received  thru  Charles  &  Jselson,  No.  8  Commerce 
street,  February  11,  1905. 

Mexican  June. 

12940  to  12957.     Vitis  spp.  Q-rape. 

From  Thomerv,  France.     Received  thru  Etienne  Salomon  &  Sons,  February  24, 
19ai. 

12940.     Alicante  Bouschet  X  Ri-  12941.     Berlandkri     X    Riparia 

paria  141- A.  157-11. 
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12940  to  12957— Continued. 

12942.  Berlandieri     X     Riparia 

420-B. 

12943.  Berlandieri  La/out  No.  9. 

12944.  Bourisquou  X    Bupesiris 

3907. 

12945.  Carignane    X    Rupestris 

503. 

12946.  Riparia  X  Rupestris-Ar- 

amon-Jaeger  ^01. 

12947.  Riparia  Ramon. 

12948.  Rupestris  Mimon. 

12949.  Riparia  Grand  Glabre  X 

Aramon-Rupestris  4110. 


12950.  Riparia  X  Cordifolia- 

Rupestri«  106S. 

12951.  Rupestris  X   Berlandieri 

301-37-ir/J. 

12952.  Riparia  Colorado. 
12958.     SoUmis  X  Riparia  1615. 

12954.  Vialia. 

12955.  Aramon    X    Riparia 

143- A. 

12956.  Cinerea-Rupestris  X    Ri- 

paria £39. 

12957.  Riparia  X  Rupestris  108- 

103. 


12958.     Ifomoea  sp. 

From  Cuba.     Received  thru  Prof.  P.  H.  Rolfs,  Subtropical  laboratory,  Miami, 
Fla.,  February  23,  1905. 

See<ls  of  a  variety  of  Ipomoea  that  is  found  in  Cuba.     Said  to  have  yellow  flowers. 


12959.     (Undetermined. ) 


Matundulakn. 


From  Eureka  City,  Transvaal.  Presented  by  A.  T.  Metcalf,  esq.,  thru  Hon. 
W.  Stanley  Hollis,  United  States  consul,  Lourengo  Marquez,  Portuguese  Elast 
Africa.     Received  February  23,  1905. 

"Evidently  a  plum-like  fruit  with  a  very  large  stone  and  little  meat."    ( FairchUd. ) 


12960.    Garcixia  livingstonei. 


Pimbe. 


From  Louren(;<)  Manjuez,  Portuguese  East  Africa.    Presented  by  Hon.  W.  Stanley 
Hollis,  United  States  consul.     Received  February  23,  1905. 

12961.  Hydrangea  scandens. 

From  Philadelphia,  Pa.     Received  thru  Thomas  Meehan  &  Sons,  Februarv  2.'?, 
1905. 

12962.  (Undetermined.) 

From  Louren(;o  Marquez,  Portuguese  East  Africa.    Presented  by  Hon.  W.  Stanley 
Hollis,  United  States  consul.     Received  February  23,  1905. 

A  Ij()uron(;o  Manjuez  fruit  tree. 

12963  to  12970. 

From  Philadelphia,  Pa.     Received  thru  \V.  A.  Burpee  &  Co.,  February  17, 1905. 

Flower  Feeds  for  stock  purposes. 

12971  to  12987. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorbum  &  Co.,  February  17, 1905. 
Flower  seeds  for  stock  purposes. 

12988.  Antirrhinum  majus.  Snapdragon. 

From  Fairfield,  Wash.     Rei'eive<l  thru  Mr.  E.  H.  Morrison,  January  8,  1905. 

12989.  Cosmos  iupinnatus.  Cosmos. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  January  10,  1905. 
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12990.    Kcx:hia  scoparia. 

From  Detroit,  Mich.     Received  thru  Mr.  William  McRobbie,  gardener  of  the 
Palmer  Park  Gardens,  November  7,  1904. 


Medicago  sativa.  Alfalfa. 

From  ExceUior,  Minn.     Received  thru  Mr.  A.  B.  Lyman,  February  24,  1905. 

Grimm.  A  variety  attracting  attention  in  the  Northwest.  (See  Bulletin  (press), 
Xo.  20,  University  Exp.  Sta.,  St.  Anthony  Park,  Minn.,  March,  1904,  on  Hardy 
Alfalfa  in  Minnesota. ) 

12992.  Medicago  sativa.  Alfalfa. 

From  Bassorah,  Arabia.    Secured  thru  H.  P.  Chalk,  esq.,  American  consular 
agent     Received  February  27,  1905. 

'*  From  preliminary  tests  of  this  alfalfa,  made  from  a  previous  importation,  under 
S.  P.  I.  No.  8806,  it  seems  probable  that  this  particular  strain  will  make  a  more  rapid 
growth  than  the  ordinary  varietieis  cultivated  in  this  country  and  may  prove  espe- 
cially valuable  for  certam  regions  in  southern  California  and  Arizona.  These  pre- 
liminarv  experiments  have  been  carried  on  at  the  Pomona  substation  in  California, 
where  this  variety,  together  with  the  ordinary  and  the  Turkestan  varieties,  planted 
side  by  side  at  the  same  time,  exhibited  most  unusual  rapidity  of  growth."  (Fair- 
child. ) 

12993.  HoRDEU^i  DI8TICHUM  NUTANS.  Two-row  barley. 

From  Minneiska,  Minn.     Received  thru  Mr.  H.  L.  Whitman,  February  23, 1905. 
Hanna. 

12994.  Anemone  alpina  sulphurea. 

From  Carsethom,   Dumfries,   Scotland.      Presented  by  Mr.   Samuel  Arnott. 
Received  February  25,  1905. 

12995  and  12996.    Pinguicula  spp. 

From  Mexico.    Presented  by  Dr.  J.  N.  Rose.    Received  February  15,  1905. 
12996.     Pinguicula  sp.  1^996.     Pinguicula  cauduta. 

12997.    Sprekelia  formosissima. 

From  Mexico.    Presented  by  Dr.  J.  N.  Rose.     Received  February  15,  1905. 

*'T!ii8  is  an  old  garden  favorite,  but  is  especially  interesting,  as  it  comes  from  the 
high  mountains  of  central  Mexico.  The  nome  of  this  species  is  usually  given  as 
.South  America  or  Guatemala.  Only  one  species  of  Sprekelia  is  recognized  by  J.  G. 
Baker  and  other  writers  on  this  group,  but  there  are  certainly  two,  if  not  more,  very 
distinct  species.  This  plant  has  flowered  in  Washington  several  times.  The  flowers 
are  large,  nearly  4  inches  long,  and  deep  crimson.  It  differs  only  slightly  from 
de8<^ripti<ms.  The  bulb  scales  are  black,  not  brown,  as  usually  given.  Bulbs  were 
ct>llecte<i  in  a  shallow  mountain  swamp  of  central  Mexico  in  1903  (No.    813)." 

12998  and  12999.    Punica  granatum.  Pomegranate. 

From  Degach  (El  Oudiane),  Tunis.     Received  thru  Mr.  T.  H.  Kearney,  March 
7.  1905. 

12998.  Gahsi. 

A  variety  having  large,  pale-red  fruit.  "The  Gabsi  is  very  likely  the  same 
*  variety  from  Galx^s,'  of  wnich  I  sent  cuttings  (S.  P.  I.  No.  12566)  in  December 
from  Susa. '  *     ( Kearney. ) 

12999.  Tiinisi. 

**A  variety  smaller  than  the  prece<iing  and  having  deep- red  fruit.  Both 
varieties  were  obtained  at  Degach  (El  Oudiane),  the  oasis  of  the  Jerid  mot-t 
renowned  for  its  pomegranates,  oranges,  and  olives,  while  Tozer  is  cetebratod 
for  its  figs.  These  are  the  two  most  widely  grown  kinds  here  (Tozer).  The 
pomegranates  of  Gafsa  are  even  more  celebrated."     (Kearney. ) 
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13000.  Brassica  oleracea  botrytis.  Cauliflo'wer. 

From  Copenhagen,  Denmark.  Received  thru  Mr.  A.  Hansen,  seedsman,  Fel>- 
niary  27,  1905. 

Dwarf  Erfurt. 

13001.  Lycopersicum  esculentum.  Tomato. 

From  Danville,  Ky.  Received  from  Mrs.  W.  B.  Thomas,  thru  Mr.  H.  Giovaii- 
noli,  of  the  United  States  Treasury  Department,  March  1,  1905. 

Sample  of  tomato  seed  grown  from  seed  distributed  by  the  Department  of  Agricul- 
ture in  1891. 

13002  to  13006.     Citrus  hyb. 

From  Glen  St.  Mary,  Fla.  Propagated  by  Mr.  G.  L.  Taber,  for  distribution  by 
the  Office  of  Seed  and  Plant  Introduction  and  Distribution.  Received  Decem- 
ber 16,  1904. 

Hybrid  citrus  fruits  developed  by  Dr.  H.  J.  Webl)er,  in  charge  of  the  Department 
Plant  Breeding  Lalx)ratory.  Of  these  hybri<ls  two  are  called  hardy  and  two  are 
tender.  None  are  true  oranges  except  the  two  tangerines,  nVWmW  and  Trimble. 
The  hardy  varieties  constitute  a  new  group  dcjsignated  by  Doctor  Webber  a.«j  citranges*. 
They  are  the  Husk  and  the  WiUiis, 

The  fifth  of  the  lot  is  a  representative  of  a  new  group  called  the  "tangelo,"  l)ein^ 
a  hybrid  between  the  tangerine  and  the  pomelo.  The  variety  has  been  called  the 
Sampson, 

Doctor  Webber  describes  the  varieties  as  follows: 

13002. 

The  Rmk  citrange  (P.  B.  No.  716)  is  a  hybrid  between  the  common  sweet 
orange  (female  parent)  and  the  trifoliate  orange  (male  parent).  The  tree 
resembles  that  of  the  trifohate  orange  in  character,  having  trifoliate  leaves 
which  are  much  larger  than  those  of  the  ordinary  trifoliate.  It  is  very  pro- 
ductive and  bears  a  small  fruit  about  2  to  2^  inches  in  diameter,  whien  is 
somew^hat  similar  to  the  tangerine.  The  fruit  is  nearly  see<ile8S,  having  only 
one  seed  to  two  fruits,  and  is  very  juicy,  yielding  a  much  larger  quantity  of 
juice  than  the  best  lemons  of  the  same  size.  It  makes  a  very  pleasant 
citrangeade,  and  can  be  used  for  making  pies,  marmalades,  jellies,  and  for 
other  culinary  purposes.  Eaten  with  sugar,  it  is  a  very  desirable  breakfai^t 
fruit. 

13003. 

The  Williis  citrange  (P.  B.  No.  777)  is  a  hybrid  between  the  trifoliate  orange 
(female  parent)  and  the  common  sweet  orange  (male  parent),  l)eing  thus  the 
reciprocal  hybrid  of  the  Rusk  citrange.  The  tree,  as  in  the  case  of  the  Rusky 
is  similar  to  the  trifoliate,  but  with  much  larger  leaves,  and  it  is  semi-evergreen. 
The  fruit  is  nearly  seedless,  having  an  average  of  only  one  seed  to  al>out  four 
fruits.  The  fruit  is  slightly  larger  than  the  Rusk^  the  largest  being  about  2i 
inches  in  diameter.  The  pulp  is  of  a  different  color  from  the  Rusk,  being  a 
lemon  yellow.  The  flavor  is  also  much  more  acid.  The  fruit  is  valuable  for 
making  citrangeade,  pies,  marmalades,  jellies,  and  for  other  culinary  purposes. 
It  is  too  acid  to  be  eaten  out  of  hand. 

13004. 

This  is  one  of  our  new  hybrid  citrus  fruits,  produced  by  crossing  the  tanger-. 
ine  and  pomelo.  The  fruit  differs  from  either  parent,  but  combines  the  quali- 
ties of  both.  Differing  from  any  other  type  of  citrus  fruit,  it  has  l>een  referred 
to  a  new  group  termed  the  **tangelo"  group,  and  this  particular  variety  has 
been  designated  the  Sampson.  The  "Sampson  tangelo"  (P.  B.  No.  1316) 
forms  a  tree  resembling  in  all  es.«ential  characters  the  ordinary  orange,  and  is 
as  easily  injured  by  cold.  The  fruit  is  alwut  the  size  of  the  navel  orange  but 
of  lighter  color,  Ijeing  intermediate  in  size  and  color  between  the  tangerine 
and  pomelo.  The  flavor  is  sprightly  acid,  like  the  grapefruit,  but  with  a  slight 
suggestion  of  the  bitter  of  that  fruit.  A  striking  and  highly  desirable  char- 
acteristic is  its  easily  removable  rind,  derived  from  the  tangerine  parent,  so 
that  it  might  be  calle<i  a  "kid-glove"  pomelo.  It  is  a  tender  tree  and  adapteil 
to  distribution  in  the  present  citnis-growing  regions  of  Florida  and  California. 
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13002  to  13006— Continued. 

13005  and  13006.     Neiv  tangerine  oranges. 

No.  13005  (P.  B.  No.  628)  has  been  named  the  Weshart, and  No.  13006  ( P.  B. 
No.  627)  has  been  named  the  TriTtiftle. 

A  laiige  number  of  hybrids  have  been  made  in  the  course  of  the  investi^- 
tions  between  the  tangerine  and  various  varieties  of  the  nweet  orange,  with 
the  object  of  producing  an  orange  having  the  quality  and  character  of  the 
sweet  orange  with  the  loose,  easily  removable  rind  of  the  tangerine.  Among 
the  different  hybrids  which  have  thus  far  fruited,  two  have  produced  fruits 
w^hich  in  all  respects  resemble  true  tangerines  but  are  two  weeks  earlier  than 
the  earliest  tangerines,  and  are  larger,  richer  in  color,  and  of  rather  superior 
quality. 

13007  to  13026. 

From  Philadelphia,  Pa.     Received  thru  Henry  A.  Dreer  (Incorporated),  Feb- 
ruary 28,  1905. 

A  collection  of  flower  seeds  to  be  grown  for  stock. 

13027  to  13034.    Solanum  tuberosum.  Potato. 

From  Auchtermuchty,  Scotland.     Received  thru  Prof.  L.  R.  Jonen,  of  the  Ver- 
mont Experiment  Station,  March  3,  1905. 

A  collection  of  European  potatoes  for  breeding  purposes,  as  follows: 

13027. 

British  Queen.  (L.  R.  Jones's  No.  43.)  Originated  bv  Findlay.  Second 
early;  white  skin  and  flesh;  kidney;  quality  reputed  excellent  and  yield  good. 
**  Best  second  early  in  cultivation  in  England  to-da^v,"  according  to  one  high 
authority.  Mr.  Fmdlay  claims  that  it  is  highly  disease  resisting,  but  others 
do  not  so  consider  it     Especially  commended  for  trial  in  Florida,  etc. 

18028. 

Kayal  Kidney.  (L.  R.  Jones's  No.  44. )  Originated  by  F'indlay,  1901.  Late 
second  early;  white;  quality  excellent;  yield  good.  Mr.  Findlay  claims  this 
to  be  one  of  the  hardiest  disease-resisting  varieties  he  has  Hcnt  out.  Com- 
mended for  trial  both  in  the  North  and  South,  as  well  as  in  Colorado. 

18029. 

Empire  Kidney.  (L.  R.  Jones's  No.  45. )  One  of  Find  lay's  recent  varieties, 
and  especially  recommended  by  him  as  disease  resisting  and  worthy  of  trial. 
Heavy  yielder;  good  quality;  said  to  be  best  on  fertile  loam.  Selected  espe- 
cially for  trial  in  the  North  and  West,  rather  than  in  the  South. 

*  13030. 

Evergood.  (L.  R.  Jones's  No.  46.)  Originated  and  sent  out  by  Findlay, 
about  1899.  Medium  late;  white;  oval;  high  quality;  heavy  cropper.  Char- 
acterized by  prolonged  autumnal  growth  if  the  season  favors.  Commended 
by  Mr.  Findlay  and  others  as  disease  resisting.  Selected  especially  for  trial  in 
the  North  and  West. 

13031. 

Ooodfellow,  (L.  R.  Jones's  No.  47.)  Originated  by  Mr.  Findlay.  Medium 
late;  white  skin  and  flesh;  round;  quality  fine;  yield  good.  Characterized  by 
Mr.  Findlay  And  others  as  disease  resisting.  Selected  especially  for  trial  in 
the  North  and  West. 

13032. 

Up-l(hDafe.  (L.  R.  Jones's  No.  48.)  One  of  Findlay's  varieties  sent  out 
many  years  ago  and  now  one  of  the  standard  main  crop  varieties  of  England. 
Commended  as  still  in  a  fair  degree  disease  resisting,  altho  past  its  prime  in 
this  respect  Medium  late;  white;  excellent  quality;  strong  yielder.  Com- 
mended especially  for  trial  in  the  North  and  West. 
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13027  to  13034 — Continued. 

13033. 

Northern  Star.  (L.  R.  Jones's  No.  49.)  Medium  late;  white;  round; 
quality  and  yield  reputed  excellent.  One  of  Mr.  Findlay's  most  proniiHing 
recent  introductions  (first  sent  out  in  1902).  He  says  *' the  most  disea^e- 
resisting  potato  I  have  ever  known.*'  Some  others  who  have  tried  it  are  less 
optimistic  as  to  this.     Commended  especially  for  trial  in  the  North  and  West, 

13034. 

Eldorado.  (L.  R.  Jones's  No.  50.)  Findlay's  introduction  (1903),  and  the 
most  advertised  potato  in  England  to-day.  Sold  last  year  at  rate  of  £200 
sterling  per  pound  weight.  Medium  late;  white;  elongated  oval.  Reputed 
of  high  cjuahty  and  yield.  Commended  most  highly  by  Mr.  Findlay  as  <lis- 
ease  resisting,  but  some  others  who  have  watched  it  are  less  hopeful  of  any 
remarkable  characteristics  in  this  direction. 

13035  to  13076.    Oryza  sativa.  Rice. 

From  Formosa.  Presented  by  the  Agricultural  Department  of  the  Fornioean 
Government,  thru  Mr.  Fred.  Fisher,  United  States  consul  at  Tamsui,  Fomiopa. 
Received  March  2,  1905. 

The  first  20  numbers  of  this  collection  are  ** first  crop"  and  the  remainder  are 
"second-crop"  samples. 

13036.     Chieng  Yu. 

From  Kirai  Sho,  Kokansho  Seichuri,  Ako  Prefecture.     Clayish  soil. 

13036.  Pei  Cham. 

From  Shinsho  Shisho,  Daichikuri,  Hozan  Prefecture.     Sandy  clay  soil. 

13037.  Chiemj  Yu. 

From  Saikosho,  Koryngairi,  Hozan  Prefecture.     Sandy  clay  soil. 

13038.  O  Kaku. 

From  Ryosan  jusho,  Rankoho,  Taichu  Prefecture.     Sandy  soil. 

13039.  Tm)  Toa  Hoe. 

From  Sankaitsusho,  Emmukabo,  Shoka  Prefecture.     Sandy  soil. 

13040.  0  Kahi. 

From  Kibansho  Kochokuho,  Taihoku  Prefecture.     Clayish  soil. 

13041.  Kuai  Kan  Otowa. 

From  (jynhosho,  Chikuhoku  Itsupo,  Shinchiku  Prefecture.     Sandy  soil. 

13042.  Pei  Bei  Fan. 

From  Dorawan  Sho,  Bioritsu  Prefecture.     Sandy  soil. 

13043.  Sam  Sai. 

From  Shinsho,  Hokutoho,  Nanto  I*refecture.     Sandy  soil. 

13044.  O  Cham  Ko. 

From  Tosei  Kosho,  Dabyo  Nanho,  Kagi  Prefecture.     Sandy  soil. 
13046.     Pa  Tel  Don. 
From  Chuhosho  Kagi  Toho,  Kagi  Prefecture.     Clayish  soil. 

13046.  Nun  Key. 

From  Chinshi,  Manrikisho,  Enzanho,  (lilan  Prefecture.     Sandy  soil. 

13047.  An  Ka  Tau. 

From  Saikosho,  Koryngairi,  Ilozan  Preft^cture.     Sandy  clay. 

13048.  Pf'i  Gya  Xun. 

From  Ryo  Sanjusho,  Rankoho,  Taichu  Prefecture.     Sandy  soil. 
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13035  to  13076— Continued. 

13049.  Check  Shey. 

From  Kokasho  Shiran  Sampo,  Taihokii    Prefecture.     Lavitic   mixt   with 
clayish  soil. 

13050.  Jipfxm  Tm. 

From  Gynhoshu,  Chikiiho,  Iteupo,  Shinchiku  Prefecture.     Sandy  soil. 

13051.  Ban  Ht)e. 

Fnnn  I^anrisho,  Bioritsu  Xiho,  Bioritsu  Prefet;ture.     Samly  soil. 

13052.  Pel. 

From  Ilorishagai,  Horishaho,  Nanto  Prefecture.     Clayish  soil. 

13053.  Ran  Hoe  Tm. 

From  Shanshi  Kyakusho,  Dabyo  Nanho.  Kagi  Prefecture.    Sand  and  loam. 

13054.  Ban  Hoe. 

From  Iketsusho,  Shiiho,  Gilan  Prefecture.    Clayish  soil. 

13055.  Tsu  Plan. 

From  Kaihosho,  Seichuri,  Akoku,  Ako  Prefecture.     Sandy  soil. 

13056.  Pa  Chiam. 

From  Shintosen  Sho,  Seikari,  Hozan  Tsuku,  Hozan  Prefecture.     Sandy  soil. 

13057.  O  Kaku. 

From  Gokosho,  Daichikuri,  Hozan  Prefecture.    Sandy  clay. 

13058.  Pei  Kaku. 

From  Hyoshitoyo  Daimokukori,  Tainan  Prefecture.     Sandy  soil. 

13059.  Go  Ki  Tftoa. 

From  Horishagai,  Horishoho,  Nanto  Prefecture.     Clayish  soil. 

13060.  O  Kaku. 

From  Nantogai,  Nantoho,  Nanto  Prefecture.     Clayish  soil. 

13061.  V  Kyo. 

From  Nantogai,  Nantoho,  Nanto  Prefecture.     Clayish  soil. 

13062.  Shun  Tsui  Ban. 

From  Sotosho,  Hokutoho,  Nanto  Prefecture.     Clayish  soil. 

13063.  Shi  Kin  Tsai. 

From  Shikyotosho,  Shushuho,  Nanto  Prefecture.     Clayish  soil. 

13064.  Chi7W. 

From  Shikyotosho,  Shushuho,  Nanto  Prefecture.     Clayish  soil. 

13065.  0  Ka  Hoe  Rai. 

From  Dakusuisho,  Sarenkaho,  Nanto  Prefecture.     Clayish  soil. 

13066.  Ban  Na. 

From  Shinsho,  Hokutoho,  Nanto  Prefecture.     Clayish  soil. 

13067.  Chien  Yu. 

From  Shinkogai,  Siiho,  Kagi  Prefecture.     Clayish  soil. 

13068.  0  Kau. 

From  Chuhosho,  Kagiho,  Kagi  Prefecture*    Clayish  soil. 

13069.  Toa  Tsu. 

From  Boryo,  Boryosho,  Tokari,  Ako  Prefecture.     Loamy  soil. 

13070.  TiHi  Tm. 

From  Shinsho  Shisho,  Daichikuri,  Hozan  Prefecture.     Sandy  clay  soil. 
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13035  to  13076— Continued.  i 

13071.  Pei  Tsu, 

From  Gokosho,  Daichikuri,  Hozan  Prefecture.     Sandy  clay  soil. 

13072.  Cha  Ah  T»u. 

From  Sankai  Tsusho,  Emmukaho,  Shoka  Prefecture.     Sandy  soil. 

13073.  Tao  Ro. 

From  Shojibokuko,  Naisho  Shisho,  Gai  Shinka  Nanri,  Tainan  Prefectnn 
Clayish  soil. 

13074.  Hon  Hoe. 

From  Nairokusho,  Nantoho,  Nanto  Prefecture.  Clayish  soil. 
13076.     Gya  lAxm. 

From  Nairokusho,  Nantoho,  Nanto  Prefecture.  Clayish  soil. 
13076.     Pei  Tsu. 

From  Kobo  vSuido,  Dabyo  Nanho,  Kagi  Prefecture.    Sandy  soil. 

Note.— In  the  above  list,  Nos.  13035  to  13046  and  13055  to  13068  were  marka 
"  On/m  M^7wwima,"  while  Nos.  13047  to  13054  and  13069  to  13076  were  labela 
**  Oryza  glutinosa.^' 

13077.      KOCHIA    SCOPARIA. 

From  Takoma  Park,  D.  C.     Grown  by  Mr.  A.  J.  Pieters  during  the  season  of  19Ql 
for  stock  i)urposea. 

13078.  Agakicus  sp.  Mushroom 

From  Tokyo,  Japan.     Received  thru  Mr.  T.  Watase,  president  of  the  Toky< 
Plant,  Seed,  and  Implement  Company,  March  7,  1905. 

'  ^Shiiiake. ' '  *  *  Spaw  n  of  the  edible  species  of  Japanese  mushroom,  which  is  cnl  ti  vatec 
on  an  immense  scale  in  the  forests  of  Japan.  It  is  a  tree-inhabiting  fungus  and  ih* 
Japanese  have  developed  a  special  system  of  culture  by  means  of  which  they  c&i, 
produce  immense  quantities  at  little  expense.  This  spawn  was  introduced  especially 
for  the  experiments  of  Dr.  B.  M.  Duggar,  of  the  Agricultural  Experiment  Station, 
Columbia,  Mo.,  and  is  well  worth  calling  to  the  attention  of  the  mushroom  growen 
of  America,  who  should  be  given  a  chance  to  test  this  in  comparison  with  the  ordi 
nary  A.  canijyeslrisj  which  is  grown  almost  exclusively  on  beds  of  manure.  Ti  * 
variety  of  Agaricus  is  keenly  relished,  not  only  by  Japanese  but  by  EuropeaoB  liviDH 
in  Japan. ' '     ( Fairch  ild. ) 

13079.  GossYPiuM  sp.  Cottoa 

From  Lourenyo  Marquez,  East  Africa.     Presented  by  Hon.  W.  Stanley  Hollis, 
United  States  consul.     Received  March  3,  1905. 

**  From  the  slopes  of  the  Lebomlx)  Mountains,  in  the  district  of  Louren^o  Marquez." 
( Half  is. ) 

13080  to  13083.    Ipomoea  hederacea.    Japanese  morning-glory. 

From  Yokohama,  Japan.     Received  thru  the  Yokohama  Nursery  Company, 
March  6,  1805. 

13080.  Common  single.  13082.    Giant. 

13081.  Double.  13083.    Single  fringed. 

13084.    Skciiium  edulk.  Chayote. 

From  Mayapuez,  P.  R.     Ret'eivetl  thru  Mr.  O.  W.  Barrett,  of  the  Agricultural 
Experiment  Station,  March  8,  1905. 

Fruits  secured  from  Mr.  S.  van  L.  Lippitt,  of  Mayaguez,  P.  R. 
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L3085.     Xanthosoma  sagittifolium.  Tautia. 

From  Mayagiiez,  P.  R.     Received  thru  Mr.  O.  W.  Barrett,  of  the  Agricultural 
Experiment  Station,  February  27,  1905. 

RolUza.  Tubers  of  the  native  Porto  Rican  Yautia  **No.  1,"  from  selected  plants 
bowing  no  sign  of  any  fungous  disease  and  growing  in  new  soil.  (For  description, 
ee  No.  15417.) 

13086.    Colocasia  sp.  Taro. 

From  Mayaguez,  P.  R.     Received  thru  Mr.  O.  W.  Barrett,  of  the  Agricultural 
Experiment  Station,  February  27,  1905. 

Tubers  of  the  Dasheeii  Colocasia  from  Trinidad,  British  West  Indies.  (For  descrij)- 
lon,  see  No.  15395. ) 

L3087.     Pyrus  malus.  Apple. 

From  Aniassia,   Asia  Minor.     Presented   by   Mr.    H.   Caramanian.     Received 
March  11,  1905. 

Miskel.  **\Ve  found  it  to  be  a  sweet  apple  of  very  firm  texture  and  of  rather  ordi- 
ary  quality.  We  do  not  consider  it  equal  in  quality  to  such  varieties  as  Ijtdii  Sweety 
VirUer  Panidise^  ViHoria^  Green  Sweety  or  Tolmaiu  It  may  have  value  for  warm 
limates,  however,  and  on  this  account  I  think  it  would  be  well  to  place  scions  of  it 
>r  fruiting  as  quickly  as  possible  by  top-working  on  bearing  trees  at  some  represent- 
tive  southern  points."     (  W.  A.  Taylor.) 

L3088.    Allium  cepa.  Onion. 

From  Santa  Clara,  Cal.     Received  thru  C.  C.  Morse  &  Co.,  March  15,  1905. 
Grown  from  S.  P.  I.  No.  9318. 

.3089.     Rheum  officinale.  Rhubarb. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  March  15,  1905. 
J^090.      AVENA   8ATIVA.  Oat. 

r 

From  Lincoln,  Nebr.     Received  thru  Prof.  T.  L.  Lyon,  Agricultural  Experiment 
Station,  March  10,  1905. 

Ifherson. 
ill 

L3091.     AvENA  SATiVA.  Oat. 

From  Brandon,  Wis.     Received  thru  Mr.  F.  E.  Jones,  March  16,  1905. 

Swedish  Select.  Grown  from  S.  P.  I.  No.  2788.  In  the  spring  of  1899  Mr.  David 
ones,  Brandon,  Wis.,  planted  an  ounce  of  No.  2788.  Thirty-two  seeds  grew,  and 
rom  this  little  plot  he  and  his  neighbors  raised  200,000  bushels  of  oats  in  1904. 

13092/1-  Agroptron  tenerum.  Slender  wheat-grass. 

From  Brandon,  Manitoba.      Received  thru  A.  E.  McKenzie  &  Co.,  March  10, 
1905. 

L3093.     Rheum  palmatum  tanghuiticum.  Rhubarb. 

From  Paris,  France.     Received  thru  Messrs.  Vilmorin-Andrieux  &  Co.,  March 
17,  1905. 

L3094.    GossYPiUM  hir8utum.  Cotton. 

From  Guatemala.     Rec^eived  thru  Mr.  O.  F.  Cook,  March  17,  1905. 

Rahinal.  ** Cultivated  by  the  Quiche  Indians  of  Rabinal  and  other  neighboring 
)lace8  of  the  dry  plateau  region  of  central  (Tiiaternala.  A  variety  of  the  I'pland 
ype,  grown  as  an  annual  crop,  tho  really  a  ixjrennial.    The  stalks  are  cut  back  to 
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the  ground  every  year.  The  new  shoots  set  flowers  and  fruit  with  great  promptness, 
which,  with  the  assistance  of  the  native  turkeys,  enable  a  crop  to  be  secured  in  spite 
of  the  presence  of  the  boll  weevil. 

"This  variety  may  be  of  interest  in  soutuern  and  southwestern  Texas,  either  as  a 
perennial  or  an  annual.  -  Even  in  the  first  year  it  is  likely  to  l^e  an  early-maturing 
sort."     (GooL)     (No.  1.) 

13095.  GossYPiUM  HiRSUTUM.  Cotton. 

From  Guatemala.     Received  thru  Mr.  O.  F.  Cook,  March  17,  1905. 

Kekclii.  "Grown  by  the  Indians  at  Secanquim,  Cajabon  district,  Alta  Vera  Paz, 
Guatemala,  the  original  locality  of  the  weevil-eating  keleps.  This  variety  is  of  dwarf 
habit.  It  b^ins  fruiting  while  still  very  young,  and  matures  a  crop  in  six  months 
even  in  a  humid  tropical  climate  where  other  kinds  of  cotton  would  probably  re<]uire 
a  much  longer  time.  It  is  expected  that  in  the  United  States  this  will  prove  tti  be 
an  extra-earljr  variety,  tho  two  or  three  years  of  acclimatization  may  be  required. 
Of  the  varieties  now  in  the  United  States  the  Kekchi  cotton  most  nearly  resembles 
the  King,  but  it  seems  to  possess  the  desirable  qualities  of  that  variety  to  an  even 
greater  degree  and  the  lint  is  longer  and  of  better  quality."     ( Vook. )     (No.  2. ) 

13096.  GossYPiUM  HIRSUTUM.  Cotton. 

From  the  market  of  Coban,  Alta  Vera  Paz,  Guatemala.     Received  thru  Mr.  O.  F. 
Cook,  March  17,  1905. 

"Supposed  to  have  l^en  grown  in  the  valley  of  the  Polochic  River.  Probably 
similar  to  the  Kekchi  cotton,  tho  the  Indians  belong  to  another  tribe."  {Cook.) 
(No.  3.) 

13097.  GossYPiUM  HIRSUTUM.  Cotton. 

From  Retalhuleu,  Guatemala.     Received  thru  Mr.  W.  R.  Maxon,  March  17, 
1905. 

Pachon.  **  The  variety  most  extensively  grown  in  the  western  part  of  Guatemala, 
where  a  considerable  cotton  industry  exists.  Mr.  Maxon  was  informed  that  this 
variety  was  originally  introduced  into  Guatemala  from  Peru,  but  an  examination  of 
specimens  shows  that  it  is  an  Upland  form  similar  to  the  Kekchi  cotton  and  with  the 
same  weevil- resisting  adaptations.  It  is  said  to  mature  a  crop  in  five  months." 
{Cook.)     (No.  4.) 

13098.  GossYPiuM  HIRSUTUM.  Cotton. 

From  Retalhuleu,   Guatemala.     Received  thru  Mr.  W.  R.  Maxon,  March  17, 
1905. 

Ixcarco.  **A  brown  cotton  of  the  Upland  type,  similar  to  the  brown  form  of  the 
Kekchi  cotton.  The  cotton  brings  the  same  price  as  the  Pachon  and  is  thought  to 
have  a  stronger  lint."     {Maxon. )     (No.  5. ) 

13099.  GossTTPiUM  HIRSUTUM.  Cotton. 

From  Retalhuleu,  Guatemala.     Received  thru  Mr.  W.  R.  Maxon,  ^larch  17, 
1905. 

**  Seeds  of  a  supposed  hybrid  between  Pachon  and  Txcacco  cotton.  A  single  boll  of 
this  type  was  found  on  a  plant  the  other  bolls  of  which  were  white  and  apparently 
pure  Pac/ian."     {Maxon.)     (No.  6.) 

13100.  GossYPiuM  HIRSUTUM.  Cotton. 

From  Retalhuleu,  Guatemala.     Received  thru  Mr.  W.  R.  Maxon,  March  17, 
1905. 

*'A  smooth-seeded  variation  of  Pac/ion  cotton  said  to  occur  sporadically  in  the  fields 
of  the  hairy-seeded  form.  The  fiber  is  said  to  be  not  quite  so  long  as  the  regular 
Pachon.  This  fonii  is  popularly  believed  to  be  that  originally  cultivated  by  the 
Indians  in  this  locality.'*     {Maxon.)     (No.  7.) 
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13101.  GossYPiuM  KiRSUTUM.  Cotton. 

From  Cucanha,  nearTucura,  Guatemala.     Received  thru  Mr.  C).  F.  Cook,  March 
17,  1905. 

**A  cotton  Himilar  to  Kckchi  grown  in  the  valley  of  Polochic  Kiver."  {Cook.) 
(No.  8.) 

13102.  Mesenbryanthemum  oeminatum  ( ?). 

From  Sfax,  Tunis.     Receive*!  thru  Mr.  T.  H.  Kearney,  March  17,  1905. 

"  Cuttings  of  a  variety  of  Meeembryanthemum  that  ie  u^ed  for  makinji:  lawns  on 
land  that  is  so  alkaline  that  deposits  of  white  alkali  may  be  seen  beneath  the  mat  of 
the  plant.     1  believe  this  will  be  valuable  as  a  cover  for  alkaline  soils.''     (Fairchild.) 

13103.  Carica  papaya.  Fapaw. 

From  P^smeraldas,  Ecuador.     Presented  by  Mr.  George  D.  Median.     Received 
March  16,  1905. 

13104.  Aleurites  cordata.  Tung-Bhu  or  -wood-oil  tree. 

From  Hankow,  China.     Presented  by  Consul-General  L.  S.  Wilcox  and  received 
at  Chico,  Cal.,  March  18,  1905. 

**The  fruit  of  this  tree  is  the  source  of  **  wood  oil,"  w^hich  is  being  import e<l  in  large 
quantities  by  this  country,  where  it  is  used  in  the  manufacture  of  paints,  fine  var- 
nishes, and  soaps.  The  tree  itself  is  of  stately  appearance,  with  grinn,  smooth  I, ark 
and  sprea<ling  branches,  making  it  one  of  the  fincht  of  shade  trees.  It  has  Keen 
styled,  ami  worthily  so,  **the  national  tree  of  China."  The  Tung-shu  flourishes 
thruout  the  Yanjjtze  Valley  in  latitude  25°  to  34°  N.  It  is  said  not  to  l)ear  when 
subje<  ted  to  tem^ieratures  a.s  low  as  2u°  F.,  altho  it  will  stand  any  degree  of  heat. 
The  trees  are  raise^l  from  seed  in  a  bed  aud  transplanted  when  about  a  foot  high, 
ancl  seem  to  do  well  in  almost  any  kind  of  soil.  Tne  Tung-sh'.i  is  also  propagated 
by  cuttings.  It  is  a  rapid  grower  and  will  come  into  bearing  in  from  three  to  six 
years,  much  depending  upon  the  fertility  of  the  soil.  The  yield  of  nuts  from  an 
average  tree  may  l^  put  at  anywhere  from  20  to  50  pounds,  while  the  percentage  of 
oil  olitaincnl  from  the  nut  is  40  per  cent.  The  Chinese  find  a  j'reat  many  other  uses 
for  the  oil  of  this  tree;  also  for  its  wiiod  and  the  refu^e  from  the  wood  oil  nut  after 
extraction  of  the  oil.  Persons  growing  the  wood  oil  tiee  shouhl  l)ecautione<l  against 
allowing  the  oil  to  come  in  contact  with  the  skin,  as  it  is  extremely  poisonous." 
(  Wiirox. ) 

13105.  SoLANUM  C0MMER80NI.  Aquatic  potato. 

From  Burlington,  Vt.     Presente<l  by  Prof.  William  Stuart,  Agricultural  Experi- 
ment Station,  thru  Mr.  W.  A.  Orton.     Received  March  21,  HH)o. 

13106.  LiLiuM  hyb.  Lily. 

Sipedlings  resulting  from  pollinating  flowers  of  LUium  longiforum  exhnium  (j'ujcmteum 
(S.  P.  I.  No.  11583)  with  Liiimu  harrisii.  Crossing  done  by  Mr.  (t.  W.  Oliver  in 
the  l)ei>artment  greenhouse  during  1904. 

13107.  Papaver  somniferum.  Poppy. 

From  Philadelphia,  Pa.     Receive<l  thru  Powers,  Weigh tman  <&   Rosengarter, 
March  21,  1905. 

Opium-  seed  from  Asia  Minor. 

13108  to  13115.     Rosa  byb.  Rose. 

From  Saw  bridge  worth,  Herts,  England.     Received  thru  Thomas  Rivers  &  Son, 
The  Nurseries,  March  23,  1905. 

13108.  Conrad  F.  Meyer.  13112.     Sour.deVhrhtopheCoohet. 

13109.  Fimbriata.  13113.     Blanche  de  Couhert. 
.     13110.     Mrs.  Authomj  Waterer.  13114.     ThumMa. 

13111.     Hose  Ajjples.  13115.     liepnis  Alba. 

7217— No.  97-07 9 


130  SEEDS   AND   PLANTS   IMPORTED. 

13116  to  13129.    Rosa  hyb.  '  Rose. 

From  Herts,  England.     Receive<l  from  William  Paul  <fe  Son,  Waltham  CroFs, 
March  23,  1905. 

13116.  FioiU  de.  France.  13123.  Belle  Poilevine. 

13117.  Countess  Cairtis.  13124.  Blanc  Double  de  Coul>ert. 

13118.  Earl  of  Warwick.  13125.  Calocarpa. 

13119.  Irene.  13126.  Chedane  Gxtinomeau. 

13120.  Mrs.  A.  Ihjnss.  13127.  Mercedes. 

13121.  America.  13128.  New  Century. 

13122.  Atropurpurea.  13129.  Rugosa  Regliana. 

13130  and  13131.    Castanea  spp.  Chestnut. 

Receive<i  from  Mr.  T.  K.  Steele,  Palmyra,  N.  Y.,  March  24,  19a5. 

13130.  Caktania  CHEN  ATA.     Seedling  Japanepe  chestnut. 

13131.  Oastania  8ATIVA.     Seedling  Spanish  chcstnut. 

13132.  (Undetermined.)  Matondo. 

From  Melsetter,  Rhodesia,  South  Africa.     Presenteti  by  Mr.  W.  M.  Ix)ngden. 
Received  March  23,  19()5. 

A  fruit  by  the  name  of  "Matondo,"  described  by  Mr.  Longden  as  follows:  "The 
tree  is  a  largc^,  evergreen  one,  casting^  a  dense  shade.  It  grows  to  a  heieht  of  about 
60  feet,  has  a  spreading  habit,  and  is  a  prolific  bearer.  Fruit  oval  in  sna|)e,  with  a 
smooth  skin  and  faint  veins;  color 'when  ripe,  vellow;  dark  green  when  unripe. 
Size  up  to  3  inches  by  2  inches  in  diameter.  t*eel  tough  and  thick,  not  e<Hble; 
exudes  milky  fluid,  very  bitter  and  distasteful.  Flesh  edible,  jelly-like  in  appear- 
ance, sweiit  and  ))leasant  to  taste.  It  grows  in  the  Sabi  Vallev  principally,  at  an 
altitude  of  about  1,800  feet,  where  the  climate  is  very  warm  and  there  is  com|)ara- 
tively  no  frost." 

"This  fruit  should  l)e  experimented  with  in  Porto  Rico,  Hawaii,  and  southern  Cali- 
fornia. "  •  (Fa irch ild. ) 

13133.  ViTis  sp.  G-rape. 

From  Alj^eria,  North  Africa.     Presente<i  by  Dr.  L.  Trabut  and  forwarded  by 
Mr.  T.  H.  Kearney.     Received  March  27,  1905. 

BoufarU  (table).     A  desert- resistant  grape. 

13134.  A(}AKicu8  sp.  ( i)  Mushroom. 

From  Yokohama,  Japan.     Received  thru  Yokohama  Nursery  Companv,  March 
27,  1905. 

13135.  (TARriMAMAX(;osTAXA.  .  Mangosteen. 

From  Buitenzorg,  Java.     Received  thru  Doi^tor  Treub,  March  24,  1905 

13136  to  13142. 

From  Melsetter,  Rhodesia,  South  Africa.     Presented  by  Mr.  W.  M.  Longden. 
Received  March  27,  1905. 

A  collection  of  fruit  tret^s,  w^th  descriptions  by  Mr.  Longtien,  as  follows: 

13136.     (Undetermined.)  Ivory  nut. 

**It  (the  nut)  grows  on  a  palm  tree,  which  sometimes  reaches  a  heigh  J  of 
60  feet.  The  natives  eat  the  spongy  substance  between  the  skin  and  kernel. 
The  vegetable  ivory  is,  I  think,  an  article  of  connnerce." 
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13136  to  13142— Continued. 

13137.  Anona  sp.  Custard-apple. 

"Edible.  Tree  very  much  resembles  the  domestic  variety;  fruit  has  a 
delightful  flavor." 

13138.  Ficussp.  Fig. 

"Edible.  Grows  on  the  river  banks.  These  have  a  sweet  flavor.  There 
IS  also  another  variety  larger,  ]>erhap8,  than  any  domestic  fig.  They  are  com- 
paratively flavorless.*' 

13139.  (Undetermined.)  **Wild  plum." 

"Edible-  Tree  very  similar  to  vour  persimmon.  Natives  also  eat  the  ker- 
nel, which  has  a  nutty  flavor  with  a  touch  of  almond,  and  contains  a  large 
percenta|2:e  of  oil,  which  the  natives  extract.*' 

13140.  EuPHORBi.v  sp.  (?).  **Footah." 

"Fruit  is  used  by  the  natives  for  making  a  pleasant  drink  by  soaking  the 
ripe  seeds  in  water,  which  turns  milky  when  stirred.  Seeds  are  also  rnisht 
for  oil,  of  which  they  contain  a  large  quantity.  Tree  grows  to  a  height  of 
about  50  feet;  dense,  shiny,  dark-green  foliage  giving  immense  shade." 

13141.  (Undetermined.)  **Mutwzwa." 

"Edible.  Flavor  somewhat  similar  to  damson.  Grows  in  stony  ground; 
bush  about  7  feet  in  height.** 

13142.  (Undetermined.)  **Eecha." 

"Species  of  nut.  May  be  eaten  raw,  but  is  usually  roasted  by  the  natives. 
It  is  only  to  supplement  food  supplies  in  lean  years.*' 

13143  to  13153.    Zea  mays.  Sweet  com. 

First  generation  from  S.  P.  I.  Nos.  12557  and  12558.     Distributed  during  the 
season  of  1905  for  further  trial  to  test  the  effects  of  soil,  location,  etc. 

13143  to  13147.     StoweWs  Evergreen.     Grown  from  S.  P.  1.  No.  12557. 

13143.  Received  from  Prof.  J.  C.  Whitten,  Columbia,  Mo.,  February, 

1905. 

13144.  Received  from  Mr.  J.  C.  Robinson,  Waterloo,  Nebr.,  Febru- 

ary, 1905. 

13146.     Received  from  Prof.  R.  A.  Emerson,  Lincoln,  Nebr.,  February, 
19a5. 

13146.  Grown  on  the  Arlington  Farm  during  the  summer  of  1904. 

13147.  Received  from  A.  Mitchelson  &  Son,  Tariff ville,  Conn.,  Feb- 

ruary, 1905. 

13148  to  13153.     Early  Crosby.     Grown  from  S.  P.  1.  No.  12558. 

13148.  Received  from  Prof.  C.  P.  Ball,  Minneapolis,  Minn.,  February, 

1905. 

13149.  Received  from  Prof.  R.  A.  Emerson,  Lincoln,  Nebr.,  Febru- 

arv,  19a'>. 

13150.  Received  from  A.  Mitehelson  &  Son,  Tariffville,  Conn.,  Feb- 

ruary, 1905. 

13151.  Received  from  Mr.  J.  C.  Robinson,  Waterloo,  Nebr.,  Febru- 

ary, 1905. 

13152.  Received  from  Prof.  J.  C.  Whitten,  Columbia,  Mo.,  February, 

1905. 

13153.  Grown  on  the  Arlington  Farm  during  the  summer  of  1904. 

13154.    PiSTACiA  sp.  Fistache. 

From  Aintab,  Turkev.     Presented  by  Rev.  A.  Fuller  thru  Mr.  Walter  T.  Swingle. 
Received  March  27,  1905. 
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13155.    Rhus  copallina. 

From  Austin,  Tex.     Presented  by  Mr.  F.  T.  Ramsey.     Ref-eived  March  27, 1905. 


13156  to  13158. 

From  Amassia,  Turkev.     Presented  by  Mr.  H.  Caramanian. 
29,  1905. 

13156.  Pyrus  malub. 

13157.  Prunus  domestica. 
Urydny.     (See  S.  P.  1.  No.  10528.) 

13158.  Cydonia  sp. 
Adjem, 

13159  to  13236.    Iridaceae. 

From  Yokohama,  Japan.     Received  thru  Suzuki  &  lida,  New  York,  N.  Y.,  March 
25,  1905. 


Received  March 

Apple. 
Plum. 

Quince. 


13159  to  13226.     Iris  kaempferi. 

Iris. 

13159. 

Gekka-no-nami. 

13189. 

Ko8ui-no-iro. 

13160. 

Shishi'odori. 

13190. 

Komoclii-gtima. 

13161. 

Kurnoma-no-sora. 

13191. 

Kakiijakuro. 

13162. 

Kumo-no-ohi. 

13192. 

Mom  iji-no-taki. 

13163. 

IIo-o-jo. 

13193. 

Shichiuhva. 

13164. 

Gei-sho-ui. 

13194. 

Yedo-kagami. 

13165. 

Sofu-no-koi. 

13195. 

Iji-no-hofaru. 

13166. 

Manadmru. 

13196. 

Shimoyo-7io-tanki, 

13167. 

Ilana-nchnishiki. 

13197. 

TBuni^-no-mai, 

13168. 

Yomo-no-umi. 

13198. 

Iso-no-nami. 

13169. 

Meiran. 

13199. 

Oyodo. 

13170. 

Kuma-fnnjin. 

13200. 

Bandai-no-nam  i. 

13171. 

Taiheiraktt, 

13201. 

Wakamurasaki. 

13172. 

Ilana-aoi. 

13202. 

Kyodaisan. 

13173. 

Uchiu. 

13203. 

Kigan-no-miscLO. 

13174. 

Osho-kun. 

13204. 

Koki-no-iro. 

13175. 

Shippo. 

13205. 

Samidare. 

13176. 

Kumo-vtho. 

13206. 

Tora  odori. 

13177. 

Kiji-no-m  egumL 

13207. 

Tsnni  -  no  -  kegoro- 

13178. 

Kumo-no-uye. 

mo. 

13179. 

Yezo-nishiki. 

13208. 

Dfttedogti. 

13180. 

*Shi8hi'ikari. 

13209. 

'  Ayn^e-gaiDtx. 

13181. 

Oniga-shima. 

13210. 

llo-dai. 

13182. 

ScmO'WataM. 

13211. 

Nishiki'hitone. 

13183. 

YedO'jiman. 

13212. 

Riubi. 

13184. 

Senjo-no-hora. 

13213. 

Rptfjo-no-tama. 

13185. 

O'torige. 

13214. 

Yomo-zakura, 

13186. 

Shiratoki. 

13215. 

Shiye-no-yuki, 

13187. 

Sh  iga-110-uranami. 

13216. 

Asa-kagitrn. 

13188. 

Kagaril/i. 

13217. 

Sumida-gawa, 
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to  13236— Continued. 
13159  to  13226— Continued. 
13218.     TimtJfu-izutsu, 


13219. 

Binpo. 

13220. 

Chitose-dsuru, 

13221. 

JUsho-no-taina. 

13222. 

Kasu-gano. 

13227  to  13235.     Iris  spp. 

13227. 

Irjs    albo-purpu- 

REA. 

13228. 

Iris    albo-purpit- 

REA. 

13229. 

Iris  raphiolrpis. 

13230. 

Iris    raphiolepis 

13223. 

Am-gasumi. 

13224. 

Fuki-yose. 

13225. 

Goko-no-asohi. 

13226. 

Yamato-zukcim. 

Iris. 

13231. 

Iris  «ra(-ilipi3h. 

13232. 

Iris  sibirica. 

13233. 

Iris  laevigata. 

13234. 

Iris  laevigata 

semperflorrns. 

13235. 

Iris   laevkjata 

ALBA. 

variegata. 
13236.     Belamcanda  prxcrATA. 

13237.     Medicago  sativa.  Alfalfa. 

From  Chinook,  Mont.  Received  thru  the  Thomas  O'Hanlon  Company,  March 
30,  1905.  Grown  by  George  Davidson,  near  Chinook,  in  Milk  River  Valley, 
under  irrigation. 

13238  to  13240. 

From  Louren^^o  Marquez,  Portuguese  East  Africa.  Presented  by  Hon.  W. 
Stanley  Hollis,  United  States  consul.     Received  March  27, 1905. 

13238.  GossYPiuM  sp.  Cotton. 

"Native  East  African  cotton  seed,  which  was  got  for  me  from  the  slopes  of 
the  Lebombo  Mountains  by  the  Bishop  of  Lebombo.'*     {HoUis.) 

13239.  Carissa  arduina.  Amatiing^ulu. 

"The  *  Martingula,'  which  is  highly  esteemed  here  for  eating  fresh,  as  well 
as  for  making  preserves.*'     (Hollis. ) 

13240.  ( Undetermined. ) 

"  I  have  to  report  that  William  F.  Upshur,  esq.,  of  Barrene,  Inhambane,  has 
been  ^ood  enough  to  furnish  me  with  a  small  quantity  of  specimens  of  %  new 
tree  oil  seed  that  is  being  exploited  in  the  Innambane  district.  In  Inham- 
bane these  oil  seeds  are  called  *  Maferera*;  in  Mozambique,  where  they  grow 
wild  in  great  profusion,  they  are  called  *  Umtizi';  and  in  lx)uren90  Marquez, 
where  they  are  eaten  by  the  natives,  they  are  called  *  Umgushu.'  "     {Hollis.) 

13241.     Ulkx  europaeus.  G-orse, -whin,  or  furze. 

From  Dublin,  Ireland.     Received  thru  Hogg  &  Robertson,  March  29,  1905. 

13242.      COTONEASTER  ANGU8TIFOLIA. 

From  Orleans,  France.  Received  thru  M.  Ix^on  Chenault,  Rout«  d'Olivet,  79, 
March  27,  1905. 

13243  to  13255.    Rosa  sp.  Rose. 

From  Worcester,  England.     Received  thru  Richard  Smith  &  Co.,  March  30, 1905. 

13243.  Madam  George  Bruant.  13246.     Madam  Charles  Worth, 

13244.  RugosaAWa.  ^3247      j^^^^    ^^^^^   ^,^^. 

13245.  Rugaaa,  fl.  pL  premd. 
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13243  to  13255 — Continued. 

13248.  Rugom  Rosea. 

13249.  Rugosa  Rubra. 
18250.  Austrian  Copper. 
13261.  Austrian  Yellow, 


13262.  Harvmd. 

13263.  Persian  Yellow. 
18264.  Souv,  de  Pierre  NoUing. 
13266.  Marechal  Mel. 


13256.     Zea  mays. 

From  North  Pomfret,  Vt.     Received  thru  Mr.  S.  Hewitt,  February,  1905. 
Jfalakof.    Grown  from  S.  P.  I.  Nos.  12562  and  12563.   • 


13257.    Olea  europaea. 


Olive. 


From  Mustapha,  Algeria,  North  Africa.     Presented  by  Dr.  L.  Trabut.     Received 
March  30,  1905. 

Orosse  Aberkan.     CuttingH. 

13258.    Nephelium  lappaceum.  Rambntan. 

From  Buitenzorg,  Java.     Presented  by  Doctor  Treub.     Received  March  31,  1905. 


13259.    Medicago  sativa. 

From  Milbum,  Nebr.     Received  thru  Mr.  C.  A.  Snyder,  April  1,  1905. 

Seed  grown  in  1904  on  Sec.  13,  T.  20,  R.  21,  Custer  County,  Nebr.,  without  irri- 
gation, where  it  is  240  feet  to  water. 


13260  to  13262.  Zea  mays. 


Rice  popcorn. 


From  Sao  Paulo,  Brazil.     Presented  by  Prof.  A.  Lofgren,   Ilorto  Botanico. 
Received  March  25,  1905. 

13260.      White.  18262.     Red. 

.    13261.     Amber. 

13263  to  13265. 

From  Yokohama,  Japan.     Received  thru  Yokohama  Nursery  Company,  April  3, 
1905. 


Orange. 
Matting  rush. 


13263.     Citrus  sp. 
Naisu  daidai.     (See  S.  P.  1.  No.  8903.) 
•  13264.     JuNCus  EFFusrs. 

13266.       SCIRPUS  TRIQUBTER. 

13266  to  13285. 

From    Sultepec,   Mexico.     Presented    by    Mr.    Federico    Chisolm,    Hacienda 
•  *  Cabajal . ' '     Received  March  28,  1905. 

A  collection  of  unidentified  plants. 

13286  to  13290. 

From  Philadelphia,  Pa.     Received  thru  Henry  A.  Dreer,  Incorporated,  April  3, 
1905. 

Flower  seeds  for  growing  seed. 

13291.    Medicago  sativa.  AlfEdia. 

From  Fayetteville,  N.  Y.     Received  thru  Mr.  F.  E.  Dawley,  April  1,  1905. 
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13292.    Persea  gratlssima.  Avocado. 

From  Coban,  Guatemala.     Received  thru  Mr.  G.  N.  Collins  and  Mr.  C.  B.  Doyle, 
March,  1905. 

**Thi8  thick-skinned  type  of  avocado  is  very  distinct  from  the  varieties  commonly 
found  on  the  markets  and  from  those  grown  in  Florida,  the  West  Indies,  and  Mexico. 
It  is  believed  that  they  will  stand  shipping  much  better  than  the  thinner-skinned 
sorts,  and  as  the  quality  is  fine  they  Hhould  l)e  a  valuable  acquisition  for  Porto  Rico 
and  Hawaii."     (CoUhis.) 

13293  to  13297.    (>aladium  es(^i.entum.  Taro. 

From  Ma^olia,  N.  C.     Received  thru  the  Newberry  PJulb  Gomj)any,  March  30, 
1905. 

13298.  PuMCA  granatum.  Pomegranate. 

Received  March  29,  1905,  without  advices,  thru  the  Georgetown  custom-house. 
Arrived  in  New  York  \ia  steamship  Umbria. 

13299.  Stuartia  pentagyna. 

From  Morrisville,  Pa.     Received  thru  Mr.  S.  C.  Moon,  April  4,  1905. 

13300  to  13303.    Phalaris  canariensis.  Canary  grass. 

From  Marseille,  France.     Received  thru  Hon.  Robert  P.  Skinner,  United  States 
consul-general,  April  5,  1904. 

13300.  Cleaned  seed  from  Rodosto,  Turkey. 

13301.  Cleaned  Feed  from  Plata,  Argentina. 

13302.  Ordinary  seed  from  Rodosto,  Turkey. 

13303.  Onlinary  seed  from  Plata,  Argentina. 

"The  exporters  of  canary  seed  {Phalaris  canarienmi<)  of  Marseille  handle  only 
the  imported  grades,  the  best  of  which  reach  this  city  from  Rodc«to  ( Turkey). 
The  Rodosto  seed  is  richest  and  has  scarcely  any  grain.  The  Plata  seed  has 
at  times  a  better  aspect  than  the  Rodosto  seed,  but  is  much  lighter,  contains 
straw  in  excessive  quantities,  and  the  kernels  are  generally  decorticated." 
{Skinner. ) 

13304  and  13305. 

From  Mustapha,  Algeria.     Presented  by  Dr.  L.  Trabut,  government  botanist. 
Received  April  7,  1905. 

13304.  S.vpiNDUS  UTiLis.  Soapberry. 

13305.  NAKCisisuH  PACHYBOLBus.  NarcissuE. 

A  vigorous  species  from  western  Algeria  and  Morocco,  having  40  or  50  small 
flowers  in  clusters.  Doctor  Trabjit  thinks  this  will  l)e  interesting  to  cross 
with  laiige-fiowered  varieties. 

13306  to  13312.    Lathtrus  oix>ratus.  Sweet  pea. 

From  Algiers,  Algeria.     Presented  by  Mr.  Arkwright  F.  Telemly.     Receive<i 
April  7,  1905. 

Early-maturing  sweet  peas,  as  follows: 

13306.  Blue  and  red.  13310.  Purple  and  bronze. 

13307.  Blue.  13311.  Purple. 

13308.  Rose  and  white.  13312.  Red. 

13309.  Lilac. 
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13313  to  13315.    Chrysanthemum  leucanthemum  hyb. 

Shasta  daisy. 

From  Santa  Rosa,  Cal.     Received  thru  Mr.  Luther  Burbank,  April  7,  1905. 

13313.  (Mlifomia.  13316.     Alaska. 

13314.  Weidralia. 


13316  to  13318. 

From  Lawrence,  Kans.     Received  thru  F.  Barteldes  &  Co.,  April  7,  1905. 

13316.  Ani)iioiV)(4on  sohgrum.  Sorglmiii. 
Amber. 

13317.  Ani>iu>po(}()n  BORcniuM.  Kafir  com. 
White. 

13318.  ANDKOPOiiox  HORGHiTM.  Kafir  corn. 
Bed. 

13319.    Asparagus  duchesnii. 

From  Brussels,  Belj?ium.     Received  thru  Mr.  IT.  Schuster,  66  Rue  du  Luxem- 
bourg, April  8,  1905. 


13320  to  13337.     Kosa  sp. 


Rose. 


From  Newtownards,  County  Down,  Ireland.     Received  thru  Alex.  Dickson  & 
Sons  (Limited),  Royal  Iriph  Nurseries,  April  8,  1905. 


13320. 

Deati  Hole. 

13880. 

Annie  Marie  Soupert. 

13321. 

Dr.  J.  Campbell.. 

13331. 

George  Laine  Paul. 

13322. 

Hugh  Watson. 

13332. 

Ja>  Progrh. 

13823. 

Ladij  Ashtovm. 

13333. 

Pugosd  Delieala. 

13324. 
13325. 
13326. 
13327. 
13328. 

Mrs.  (hntrtuj  Jones. 
Rev.  David  Williamson. 
Irich  Eugineer. 
Irish  Harmony. 
Perle  des  Jannes. 

13334. 

13335. 
13336. 
13337. 

Souv.    de    Pierre    Leper- 
drieux. 

SchneclUechl. 

Andenkah  Job  Diering. 

Mme.  Jean  Dupuy. 

13329. 

Baron  Ixide. 

13338.  Mangifrra  indica.  Mango. 

From  Luck  now,  India.     Received  from  the  Royal  Botanical  (ianlens,  thru  Mr. 
Rohert  Anderson,  Lansdowne,  Pa.,  April  11,  1905. 

BomlKty. 

13339.  IjOLium  italicum.  ,  Italian  rye-grass. 

From  New  York,  X.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  April  8,  1905. 


13340.    Megonopsis  integrifolia. 


Tibetan  poppy. 


From  Chelsea,  England.     Received  thru  James  Veilxjh  &  Sons  (Limited),  August 
14,  1905. 

*' English  saved  seed.  A  hardy  yellow-flowereti  iwppy  from  Tibet;  hardy,  bien- 
aial.  The  plant  thrives  on  the  north  side  of  a  hedge  or  Wall  and  grows  and  flowers 
freely  in  open  borders.  The  soil  should  be  open  and  friable,  with  a  large  proportion 
of  peat  and  sand.  Good  drainage  and  ample  moisture  are  required.  The  seed  ^rmi- 
nates  freely  either  in  a  cold  frame  or  out  of  doors  in  a  few  weeks  from  the  time  of 
sowing.  Any  attempt  at  any  time  to  protect  the  plants  is  quite  fatal."  (  VeUch  <fc 
Sons. ) 
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13341  to  13345.    Cugumis  melo.  Muskmelon. 

From  Detroit,  Mich.     Received  thru  D.  M.  Ferry  &  Co.,  April  8,  1905. 

13341.  Omge.  13344.     Baltimore. 

13342.  Defender.  13346.     Emerald  Gem. 

13343.  Bay  View. 

13346.  HoRDEUM  DiSTicHUM  NUTANS.  Two-iow  barley. 

From  Jena,  Germany.     Received  from  Doctor  Broili,  thru  the  Wahl-Henius 
Institute  of  Fermentology,  Chicago,  111.,  April  10,  1905. 

Fraiikish  Brewing.     Presumably  a  high-grade  pedigreed  sort. 

13347.  Berberis  sp.  Barberry. 

From  (ilouceater,  Mass.  .  Received  thru  Mr.  R.  P.  Ireland,  April  13,  1905. 

13348.  Mangifera  indica.  Mango. 

From  Seharunpur,  India.     Receiveil  thru  Mr.  W.  Gollan,  superintendent  of  the 
CJovemment  Botanical  Gardens,  April  13,  1905. 

Bombay  Yellow.     Plants. 

13349.  Garcinia  xanthochymus. 

From  Honolulu,  Hawaii.     Presented  by  Mr.  Gerrit  P.  Wilder,  April  13,  1905. 

13350.  Opuntia  ficus-indica  ( ?).  Prickly  pear. 

From  Nice,  France.    Presented  by  Dr.  A.  Robertson-Proachowsky.     Received 
April  10,  1905. 

"Cuttings  of  a  seedling  cactus  grown  by  Doctor  Proschowsky  from  seeds  received 

{)robably  from  Mexico.    This  variety  has  never  been  fruited,  but  is  so  nearly  spine- 
868  that  it  may  be  of  interest  as  a  forage  plant.*'     ( Fairchild. ) 

13351  to  13353.  Barberry. 

From  Ottawa,  Canada.     Presented  by  Prof.  William  Saunders,  director  of  the 
Central  Experimental  Farm.     Received  April  10,  1905. 

13351.  Berberis  AMURKNSis.  13353.     Berberis  bikboldi. 

13352.  Berberis  sinbiisis. 

13354.  Zea  mays.  Popcorn. 

From  Karachi,  India.    Presented  by  Mr.  I.  L.  F.  Beaumont,  of  the  Municipal 
Gardens  and  Farm  Committee.     Received  April  10,  1905. 

13355.  CucuMis  MELO.  Muskmelon. 

From  Lakin,  Kans.     Received  thru  Mr.  William  I^ogan,  January  26,  1905. 
Rocky  Ford. 

13356.  ViGiA  SATiVA.  Common  vetch. 

From  New  Era,  Oreg.     Received  thru  Mr.  Henry  Gilbrich,  April,  1905. 
White.     Said  to  have  been  bred  by  selection  from  the  common  type. 

13357.  Zea  biays.  Sweet  com. 

From  Winooflki,  Vt.     Received  thru  Mr.  M.  E.  Douglass,  March  3,  1905. 

Makikof.    Grown  from  S.  P.  I.  No.  9449.    Second  generation.     "No  other  early 
com  nearer  fhan  1  mile  either  in  1903  or  1904.**     (D.  JS.  Bliss. ) 
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13358.    Medicago  sativa. 

From  Agricultural  College,  N.  Dak.     Received  from  the  North  Dakota  Agricul- 
tural Experiment  Station,  thru  Mr.  C.  J.  Brand,  October  28,  1904. 

Grirmn. 

13359  to  13566. 

See<is  transferred  April   15,   1905,   from  the  Office  of  Grass  and   Forage   Plant 
Investigations  to  the  Office  of  Seed  and  Plant  Introduction  and  Distribution. 

13359.  Anthoxanthum  ODORATUM.  Siveet  vernal  grass. 

From   Germany,   1904.     (Agrost.    2384).     From   the    Ix)uisiana    Purchase 
Exposition,  1904. 

13360.  Cephalaria  tatarica. 

Grown  in  U.  S.  D.  A.  grass  gartlen,  1C02.     (Agrost.  307.) 
13861.     Cephalaria  tatarica. 

Grown  in  U.  S.  D.  A.  grass  garden,  July,  1904.     (Agrost.  307.) 
13362  to  13369.     Cicer  akietinum.  Chick-pea. 

13362.  Grown  at  Arlington  Farm,  1902.     (Agrost.  970-1.) 

13363.  From  Parma,  Italy.     (Agrost.  2456.) 

13364.  From  Voghera,  Italy.     (Agrost.  2457.) 

13365.  From  Voghera,  Italy.     (Agrost.  2458.) 

13366.  From  Avellino,  Italy.     (Agrost.  2459.) 

13367.  From  Italy.     (Agrost.  2460.) 

13368.  From  Italy.     (Agrost.  2461.) 

13369.  From  Italy.     (Agrost.  2462. ) 

13370.     Bromus  marginatus. 

From  Seattle,  Wash.     lieceived  thru  Mr.  Henry  N.  Leckenbv.     (Agrost. 
1886.) 

13371  to  13376. 

Received  from  Mr.  S.  W.  Mollison,  Inspector-General   of  Agriculture  for 
India. 

13371.       DOLICHOS   BIFLORUS. 

Kulthi.     From  United  Provinces  of  Agra  and  Oudh,  India.     (Agrost. 
1646. ) 

13372.  DoLicHos  biflorus. 

Kulthi.     From  Bombay  Presidency,  India.     (Agrost.  1647.) 

13373.  DoLicHos  lablab.  Hyacinth  bean. 

PopcU.     From    Nagpur,   Central    Provinces,    India,   1903.     (Agrost, 

1648.) 

13374.  DoLiciios  lablab.  Hyacinth  bean. 

Sem.     From   United   Provinces  of   Agra   and    Oudh,    India,    1903. 
(Agrost.  1649.) 

13376.     DoLicHos  lablab.  Hyacinth  bean« 

Vol.     From  Bombay,  India,  1903.     (Agrost.  1650.) 

13376.    DoLicHos  lablab.  Hyacinth  bean. 

^  Val     From  Bombay,  India,  1903.     (Agrost.  1651.) 

13377.     HoLcus  lanatus.  Velvet  g^ass. 

Received  thru  the  C.  11.  Lilly  Company,  Seattle,  Wash.,  1904.     (Agroflt. 
2094.) 
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X3359  to  13556 — Continued. 
13378.     Lathyruh  sativus. 


Bitter  vetch. 


From  Catania,   Italy,   1904.     From  Italian  exhibit,    Louisiana    Puroiiase 
Exposition.     (Agroet.  2389.) 

13379.  Lathyrus  cicer.  Winter  flat  pea. 

From    Catania,  Italy,   1904.     From   Italian   exhibit,    I^oiiiHiaiia   Piir<*ha«5 
Exposition.     (Agrost.  2406.) 

13380.  Phaseoli's  calcaratus.  Bean. 
From  the  Alabama  Agrit-ultural  Experiment  Station.     (Agrowt.  2126.) 

13381.  PnASEoi.rs  calcaratus.  Bean. 
Grown  at  Arlington  Farm,  1903,  from  S.  P.  I.  No.  ^564.     ( Agrost.  941-1  a  1.) 

13382.  Pii.ASEOLus  TAWARATiTH.  Bean. 

A  pelwtion  gniwn  at  Arlington  Farm,  1903,  from  S.  P.  I.  No.  6564.     ( Agront. 
941-1  cl.) 

13383.  Phaheoli's  CALrARATus.  Bean. 

A  seltHition  grown  at  Arlington  Farm,  ltK)3,  from  S.  P.  I.  No.  ()564.     (Agrost. 
941-1  d  1.) 

13384.  Phaseoli's  akcu'laris.  Bean. 

Grown  at  Arlington  Farm,  1903.     (Agrost.  969 j-1  al.)     Seeds  yellow  to 
light  orange. 


13385.  Pha^seolcs  angularis. 
Grown  at  Arlington  Farm,  1903. 

13386.  PnASBOLrs  angularts. 
Grown  at  Arlington  Farm,  1903. 

13387.  Phaseolus  angularis. 
Grown  at  Arlington  Farm,  1903. 

13388.  Pha8eoia:h  angularis. 
Grown  at  Arlin.»t^>n  Farm,  1903. 

13389.  PiiASEoLi's  angularis. 
Grown  at  Arlington  Farm,  1903. 

13390.  Phaseoluk  angularih. 
Grown  at  Arlington  Farm,  1903. 

13391.  Phaheolus  an(  ularis. 
(irown  at  Arlington  Farm,  1903. 

13392.  PnAHEOLUs  sp. 

(irown  at  Arlington  Farm,  1903. 

13393.  PlIASEOLUH  sp. 


Agrost.  969 J-1  bl.) 


Agroi*t.  969J-1  c  1.) 


Agrost.  969J-1  el.) 


.\grost.  m^-\  f  1.) 


Agrost.  969 J-1  g  1.) 


Agrost.  969}-l  h  1.) 


Agrost.  1UK)-1.) 


Agrost.  1191.) 


Bean. 


Bean. 


Bean. 


Bean. 


Bean. 


Bean. 


Bean. 


Bean. 


Bean. 


Special  selection  witb  large  seeds  grown  at  Arlington  Farm,  1903.     (.\grost. 
1191-1.) 


13394.       PlIASEOl  us   RADIATUS. 

Grown  at  Arlington  Farm,  1903.     (Agrost.  968. ) 

13396.       PHASBOLUS   RADIATUS. 

From  Clemson  College,  S.  C,  1903.     (Agrost.  1112.) 
Neu*man. 


Mung  bean. 


Mung  bean. 
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13359  to  13556— Continued. 
13396  and  13397. 

Re<«ived  from  Mr.  S.  W.  Mollieon,  Inspector-General  of  Agriculture  in  India. 

13396.  Phaseolus  radiatus.  Mung-bcozi. 

From  United  Provinces  of  Agra  and  Oudh,  India,  July  8,  1903. 
(Agrost.  1639.) 

13397.  Phaseolus  radiatus.  Mung'boaxi. 
From  Nagpur,  Central  Provinces,  India,  1903.     (Agrost.  1640.) 

13396.     Phaseolus  radiatus.  Mung*  beazL. 

From  Cedartown,  Ga.,  Noveml)er,  1904.     (Agrost.  2130.) 
13399  to  13403. 

Received  from  Mr.  S.  W.  Mollison,  Inspector-General  of  Agriculture  in  India. 

13399.  Phaseolus  radiatus.  Mungbean. 

Kalikha.     From  United  Provinces  of  Agra  and  Oudh,  India,  ir03. 
(Agrost.  1641.) 

13400.  Phaseolus  max.  Mung*  bean. 

Bfiadela.     From  United  Provinces  of  Agra  and  Oudh,   India,  1903. 
(Agrost.  1642.) 

13401.  Phaseolus  MAX.  Mung  bean. 

Jathia  {f),  or  Jettira.     From  United  Provinces  of  Agra  and  Oudh, 
India,  1903.     (Agrost.  1643.) 

13402.  Phaseolus  max.  Mungbean. 
Udid.     From  Bombay  Presidency,  India,  1903.     (Agrost.  1644.) 

13403.  Phaseolus  max.  ICung' bean. 

Udid,    From  Nagpur,  Central  Provinces,  India,  July  8, 1903.    ( Agrost. 
1645.) 

13404.  Phaseolus  retusus.  Metcalf  bean. 
From  Silver  City,  N.  Mex.,  April  28,  1903.     (Agrost.  1176.) 

13405.  Phaseolus  angularis.  Bean. 
Grown  at  Arlington  Farm,  1903.     (Agrost  941}.) 

13406.  ViciA  sp.  Vetch. 
From  Argentine  exhibit,  Louisiana  Purchase  Exposition.    (Agrost.  2327.) 

13407.  ViciA  sp.  Vetch. 
From  German  exhibit,  Louisiana  Purchase  Exposition.     (Agrost.  2455.) 

13408.  ViciA  sp.  Vetch. 
Grown  at  Arlington  Farm,  1902.     (Agrost.  965;  S.  P.  I.  6663.) 

13409.  ViciA  sp.  Vetch. 
Grown  at  Arlington  Farm,  1902.     (Agrost.  942-1.) 

13410.  ViciA  ERViLiA.  Black  bitter  vetch. 
From  Italian  exhibit,  Louisiana  Purchase  Exposition,  1904.    (Agrost  2403. ) 

13411.  ViciA  FABA.  Horse  bean. 

From  Naples,  Italy,  1904.     From  Italian  exhibit,  Louisiana  Purchase  Expo- 
sition.    (Agrost.  2415.) 

13412.  ViciA  SATivA.  Common  vetch. 

From  Argentine  exhibit,  Louisiana  Purchase  Exposition.     (Agrost  2314.) 

13413  to  13431.     YiciA  sativa.  Common  vetch. 

From  Italian  exhibit,  Louisiana  Purchase  Exposition. 

13413.     From  Italy.     (Agrost  2388.) 
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13359  to  13556 — Continued. 
18413  to  13431-Oontinaed. 

13414.  From  Reggio  neir  Emilia,  Italy.     (Agrost.  2390.) 

13415.  From  Rome,  Italy,  1904.     (Agroet.  2391.) 

13416.  From  Fabriano,  Italy,  1904.     (Agrost.  2392.) 

13417.  From  Italy,  1904.     (Agroet.  2394.) 

13418.  From  Pistoja,  Italy,  1904.     (Agrost.  2395.) 

13419.  From  Milan,  Italy,  1904.     (Agrost.  2398.) 

13420.  From  Italy,  1904.     (Agrost.  2399.) 

13421.  From  Fabriano,  Italy,  1904.     (Agrost.  2400.) 

13422.  From  Fabriano,  Italy,  1904.     (Agroet.  2402.) 

13423.  From  Potenza,  Italy,  1904.     (Agrost.  2404.) 

13424.  From  Macerata,  Italy,  1904.     (Agrost.  2405.) 

13425.  From  Ancona,  Italy,  1904.     (Agrost.  2408.) 

13426.  From  Ancona,  Italy,  1904. 

13427.  From  Tursla,  Italy,  1904. 

13428.  From  Parma,  Italy,  1904. 

13429.  From  Perugia,  Italy,  1904. 

13430.  From  Foggia,  Italy,  1904. 

13431.  From  Italy,  1904.     (Agroet.  2432.) 

13432.  VlCIA   UNUUGA  (?). 

From  Jaimn,  March  18,  19a3.     (Agrost.  1140.) 

13433.  ViCIA   VILLOSA. 

From  Argentine  exhibit,  Louisiana  Purchase  Exposition. 

13434.  Themeda  ciliata. 

From  Palghar,  Thana,  India.    Received  thru  Latham  &  Co.,  Bombay,  India, 
January  20, 1904. 

Bondard,  a  small  kind  of  ''FuP'  grass.     "One  of  the  best  sorts  of  gra  :e) 
for  grazing."     (Agrost.  1787.) 

13435.  Mbdicago  batiya.  Alfalfa. 
Received  from  Henry  Nungeeser  &  Co.,  New  York,  N.  Y.,  April  20, 1904. 
TurkesUm,     (Agroet.  1957.) 

13436.  Medic  AGO  sativa.  Alfalfa. 

Received  from  Steele,  Briggs  Seed  Co.,  Toronto,  Canada,  December  8,  1904. 
(Agrost.  2131. ) 


(Agrost.  2409.) 
(Agrost.   2410.) 
(Agrost.  2411.) 

(Agrost.  2413. ) 
(Agrost.  2414.) 


Vetch. 

Hcury  vetch. 

(Agrost.  2317.) 


18437.     Medicaoo  bativa. 
Received  from  F.  Barteldes  &  Co.,  Lawrence,  Kans.,  1904. 
Arizona  grown.     (Agrost.  2518. ) 

13488.     Medicago  sativa. 
Received  from  F.  Barteldes  &  Co.,  Lawrence,  Kane.,  1904. 
Minnesota  grown.     (Agrost.  2531.) 

13439.  Medicago  sativa. 
Kansas  grown.     (Agrost.  2530.) 

13440.  Medicago  sativa. 
Kansas  grown.     (Agrost.  2531). 


Alfalfa. 


Alfalfa. 


Alfalfa. 


Alfalfa. 
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13359  to  13556— Continued. 

13441.     AgROPYRON  OCXriDENTALE.  13444.       iJROMUSCARINATCSnOOK- 

ERIANIS. 


From    Hays,    Kans.      (Agrost. 
1942. ) 


From    Seattle,   Wash.    (Agrost 

1887.) 


13442.  AOROPYRONOCCIDENTALE.  ^3445         BrOMUSCARINATUSHOOK- 

From  Tlarlem,  Mont.     (Agrost.  erianus. 

1982.)  From    Union,    Greg.      (Agroet. 

13443.  AdROPYRONOCCIDENTALE. 

(Agrost.  1001.) 

13446.  Bromus  inermis.  Smooth  brome-^ass. 
From  Brandon,  Mass.     Received  thru  Brandon  See<l  House.     (Agrost.  1996.  ) 

13447.  Bromus  marginatus. 
From  Union,  Oreg.     (Agrost.  2091.) 

13448.  BrOMUM  POLYANTHUS  pan ICUL ATI'S.     (AgTost.  1177.) 

13449.  Calamagrostis  HYPERBOREA.     ( Agrost.  841. ) 

13450.  Elymus  condbnsatus.  Giant  rye-grass. 
From  Union,  Greg.     (Agrost.  2092.) 

13461.     Ely  m  rs  triticoides.     ( A  grost.  2096. )  Wild  wheat. 

13452.  Elymus  virginicus  submuticus. 
Fiiom  Union,  Greg.     (Agrost.  1800.) 

13453.  Festuca  pratenslh.  Meadow  fescue. 
From  I'nion,  Greg.     (Agrost.  1799.) 

13454  to  13477.     Vigna  sinensis.  Cowpea. 

13454. 

Early  Black.  Grown  on  Arlington  Farm,  1904.  Third  generation  from 
Agrost.  1283.     From  McCullough,  March,  1902.      (Agrost.  1233-3.) 

13455. 

Large  Blackeife.  Grown  on  Arlington  Farm,  1904.  Third  generation 
from  Agrost.  1224.  From  Alabama  Experiment  Station,  March,  1902. 
(Agn)st.  1224-3.) 

13456. 

Extra  Early  Blackeye.  Grown  on  Arlington  Farm,  1904.  Thinl  gen- 
eration fromAgro.st.  1232.  From  Arkansas  Station,  March,  1902.  Grown 
there  for  five  years.     (Agi'ost.  1232-3.) 

13457. 

California  Blackeye.  Grown  on  Arlington  Farm,  1904.  Third  genera- 
tion from  Agrost.  1231.  From  Arkansas  Station,  Mwch,  1904,  '  (Agrost. 
1231-3.) 

13458. 

Clay.  Grown  on  Arlington  Farm,  1904.  Thinl  generation  from 
Agrost.  1255.  From  South  Carolina  Station,  March,  1902.  (Agrost. 
1255-3. ) 

13459. 

aay.     From  T.  W.  Wood  &  Sons,  April  2,  1904.     (Agrost.  1937.) 

13460. 

Iron,  (irown  on  Arlington  Farm,  1904.  Third  generation  from 
Agrost.  1247.     From  Mr.  W.  A.  Orton,  March,  1902.     (Agrost.  1247-3.) 
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13359  to  13556— Continued. 

13454  to  13477— Continued. 

13461. 

Iron.  Grown  by  Mr.  J.  P.  Dnnlap,  Dwight,  Nebr.,  from  seed  of 
Congressional  distribution,  preeiiinablv  from  Monetta,  S.  C'.  Received 
from  Mr.  Dunlap,  October,  1904.     (Agrost.  2109.) 

13462. 

Iron.  Received  from  Mr.  S.  M.  Byrd,  Ce<lartown,  Ga.,  January  11, 
1905.  Grown  in  1904  from  seed  of  Congressional  distribution,  pre- 
sumably from  Monetta,  S.  C.     (Agrost.  2136. ) 

13463. 

Iron.  Received  from  Mr.  W.  J.  Edwards,  Willshire,  Ohio,  March  6, 
1905,  and  from  Mr.  J.  A.  Ritchie,  Wapakoneta,  Ohio,  March  20,  1905. 
Grown  from  seed  of  Congressional  distribution,  presumably  from 
Monetta,  S.  C.     (Agrost.  221 7.) 

13464. 

Iron.  Received  from  four  men  in  central  Kentucky  and  southern 
Illinois,  who  grew  it  in  1904  from  seed  of  (congressional  distribution, 
ppesumably  from  Monetta,  S.  C.     ( Agrost.  2260. ) 

13465. 

Iron.  Received  in  March,  1905,  from  Mr.  Han  Abild,  Wakonda, 
Clay  ('Ounty,  S.  Dak.,  who  grew  it  in  1904  from  see<l  of  Congressional 
distribution,  presumably  from  Monetta,  S.C.     (Agrost.  2310.) 

13466. 

Iron.  Received  from  Mr.  Charles  G.  Diament,  Bridgeton,  N.  J., 
March  8,  1905.  Grown  from  peed  of  Congressional  distribution,  pre- 
sumably from  Monetta,  S.  C.     (Agrost.  2386.) 

13467. 

Iron.  Received  from  G.  C.  Dulelxihn,  Kearney,  Kans.,  >"  arch,  1905. 
"Grown  from  seed  of  Congressional  (iistribution,  presumably  from 
Monetta,  S.  C.     (Agrost.  2387.) 

13468. 

Wonderful.  Grown  on  Arlington  Farm,  190-1.  From  Texas  Seed  and 
Floral  Company,  Dallas,  Tex.,  March,  1902.     (Agrost.  1251-3.) 

13469. 

Wonderful.  From  T.  W.  Wood  &  Sons,  Riithmond,  Va.,  April  2, 1904. 
(Agrost.  i938.) 

13470. 

Warren^s  Extra  Early.  Grown  on  Arlington  Farm,  1904.  Obtained 
in  March,  1902,  from  Arkansas  station,  where  it  was  grown  for  four 
years,  and  changed  materially  in  size,  color,  and  shape  ifroni  the  origi- 
nal seed  procur^  from  Maule,  of  Philadelphia.     (Agrost.  1218-3.) 

13471. 

WarretVs  New  Hybrid.  Grown  on  Arlington  Farm,  1904.  From 
Louisiana  station,  Alarch,  1902.     (Agrost.  1288-3.) 

13472. 

Michigan  Favorite.  From  Mr.  E.  E.  Evans,  Westbranch,  Mich.,  May 
13,  1904.     (Agrost.  1991.) 

13473. 

Michigan  Favorite.  Grown  on  Arlington  Farm,  1904.  From  Mr.  E.  E. 
Evans,  Westbranch,  Mich.,  May  13,  1904.     (Agrost.  1991-1.) 

13474. 

Michigan  Favorite.  Received  in  March,  1905,  from  Mr.  Han  Abild, 
Wakonda,  Clay  County,  8.  Dak.  (rrown  from  seed  of  Congressional 
distribution,  presumably  from  Monetta,  S.  C.     (Agrost.  2309.) 
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13359  to  13556 — Continued. 

13454  to  13477— Continued. 

13476. 

WhippoonviU,     Grown  on  Arlington  Farm,  1904.     From  T.  W.  Wood 
&  Sons,  Richmond,  Va.,  March,  1902.     (Agrost.  1269-2.) 

13476. 

Taylor.     Grown  on  Arlington  Farm,  1904.     From  Alabama  Station, 
March,  1902.     (Agrost.  1248-3.) 

13477. 

AVir  Era.     Grown  on  Arlington  Farm,  1904.     From  T.  W.  Wood  <fe 
Sons,  Richmond,  Va.,  April  2,  1904.     (Agrost.  1936-1.' 

13478  to  13487.     Medicaoo  sativa.  Alfalfa. 

13478. 

Received  from  F.  Barteldes  &  Co.,  Lawrence,  Kan.M.,  April  22,  1904. 
(Agrost.  1968.) 

13479. 

Grown  in  Arizona.    Received  from  Henrv  Nungesser  &  Co. ,  New  York, 
N.  Y.,  April  20,  1904.     (Agrost.  1958.) 

13480. 

Grown  in  Meade  County,  Kaus.     Received  from  F.  Barteldes  &  Co., 
Lawrence,  Kans.,  April  22,  1904.     (Agrost.  1970.) 

13481. 

(irown  in  Italy.     Receiyed  from  Henrv  Nungesser  &  Co.,  New  Y'ork, 
N.  Y.,  April  20,  1906.     (Agrost.  1956.) 

13482. 

Grown  in  France.     Received  from  Henry  Nungesser  &  Co.,  New  Y'ork, 
N.  Y.,  April  20,  1904.     (Agrost.  1955.) 

13483. 

•   Grown  in  Utah.     Re<*eived  from  C.  A.  Smurthwaite  Produce  Com- 
pany, Ogden,  Utah,  April  25,  1904.     (Agrost.  1983.) 

13484. 

Grown  in  Colorado.     Received  from  F.  Barteldes  &  Co.,  Lawrence, 
Kans.,  April  20,  1904.     (Agrost.  1967.) 

13485. 

Grown  in  Kansas.     Received  from   b\  Barteldes  &  Co.,  Lawrence, 
Kans.,  April  20,  1904.     (Agrost.  1969.) 

13486. 

Grown  in  Utah.     (Agrost.  2532.) 

13487. 

Grown  in  Texas.     (Agrost.  2533.) 

13488.  MEDiCA(io  MKDiA.  SancL  lucern. 

Grown  in  Wisconsin.     (Agrost.  2534.) 

13489.  Medic  AGO  sativa.  Alfalfa. 

(irown  in  Wvoniing.     Received  from  the  A.  Dickinson  Companv,  Chicago, 
111.,  1903.     (Agrost.  1885.) 

13490.  Trifolium  pratense.  B«d  clover. 

Received  from  T.  W.  Wood  &  Sons,  Richmond,  Va.,  April  18, 1904.    (Agrost 
1952.) 
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13359  to  13556 — Continued. 

13491.  Trifolium  incarnatum.  Crimson  clover. 

White  Blooming.     Received  from  T.  W.  Wood  &  Son,  Richmond,  A'a.,  April 
18,  1904.     (Agrost.  1953.) 

13492.  Trifolium  inoarnatum.  Crimson  clover. 

Grown  in  Moravia.     Received  from  Henry  Nungesser  <fe  Co.,  New  York, 
N.  Y.,  April  20, 1904.     (Agroet.  1964.) 

13493.  Trifolich  inoarnatum.  Crimson  clover. 

Grown  in  France.     Received  from  Henry  Nungesser  &  Co.,  New  York, 
N.  Y.,  April  20,  1904.     (Agrost.  1961.) 

13494.  Trifolium  incarnatum.  Crimson  clover. 

Grown  in  Italy.     Received  from  Henry  Nungesser  <fe  Ck>.,  New  York,  N.  Y., 
April  20,  1904.     (Agrost.  1962.) 

13495.  Trifolium  pratense.  Bed  clover. 

Received  from  F.  Barteldes  &  Co.,  Lawrence,  Kans.,  April  22, 1904.    (Agrost. 
1955.) 

13496.  Trifolium  pratense.  Red  clover. 

Grown  in  Barry  County,  Mo.     Received  from  F.  Barteldes  &  Co.,  Lawrence, 
Kans.,  April  22,  1904.     (Agrost.  1966.) 

13497.  Trifolium  incarnatum.  Crimson  clover. 

Grown  in  PIngland.     Received  from  Henry  Nungesser  &  Co.,  New  York, 
N.  Y.,  April  20,  1903.     (Agrost.  1963.) 

13498.  Trifolium  pratense.  Red  clover. 

Grown  in  Russia.      Received  from  Henry  Nungesser  &  Co.,  New  York, 
N.  Y.,  April  20,  1903.     (Agrost.  1960.) 

13499.  Trifolium  pratense.  Red  clover. 

Received  from  T.  W.  Wood  &  Sons,  Richmond,  Va.,  February  19,  1903. 
(Agrost  1113.) 

13500.  Trifolium  albxandrinum.  Berseem. 

Grown  in  Egypt.     Received  from  Henry  Nungesser  <&  Co  ,  New  York,  N.  Y., 
April  20,  1904.     ( Agrost.  1959. ) 

13501.  Trifolium  hybridum.  Alsike. 
(Agrost  891.) 

13502.  Glycine  iiihpida.  Soy  bean. 

Ogema.    Received  from  Mr.  Edward  E.  Evans,  West  Branch,  Mich.,  May, 
19(H.     (Agrost.  1992.) 

13503.  Glycine  hispida.  Soybean. 
Grown  at  Arlington  Farm,  1904.     (Agrost  912-3.) 

13504.  Agropyron  occidentale. 

Received  from  Thomas  Everett,  Harlem,  Mont.,  April,  1905. 

13505.  Bromus  marginatus. 

Collected  by  Mr.  J.  S.  Cotton,  in  the  Wenache  Mountains,  Washington,  in 
1904.     (Agrost.  2098. ) 

13506.  Trifolium  pratense.  Red  clover. 
Grown  at  Gap,  French  Alps,  France.     (Agrost.  2218.) 

13507.  Trifolium  pratense.  Red  clover. 
Grown  at  Mysoke,  Myto,  Bohemia.     (Agrost  2219.) 

13508.  Trifolium  pratense.  Red  clover. 
Grown  at  Neu  Bydzow,  Bohemia.     (Agrost.  2220.) 
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(Agrofit.  2225.) 
(Agrost.  2226.) 


13359  to  13556— Continued. 

13509.  Tripolium  pratenbk. 

Zelenac.    Grown  at  Neu  Bydzow,  Bohemia.     (Agrost.  2221.) 

13510.  Trifolium  hybriduh. 

Grown  at  Neu  Bydzow,  Bohemia.     (Agrost.  2222.) 

13511.  Trifolium  repens. 
Grown  at  Alt  Bydzow,  Bohemia.     (Agrost.  2223.) 

13512.  Tripolium  repens. 
Grown  at  Podolia,  Ku^sia.     (Agroet.  2224.) 

13513.  Tripolium  pr  a  tense. 
Grown  at  Goteborg,  Sweden. 

13514.  Tripolium  hybridum 
Grown  at  Goteborg,  Sweden. 

13515.  Tripolium  pratbnsb. 
Grown  in  Chile.     (Agrost.  2227.) 

13516.  Tripolium  pratense. 
Grown  at  Gelderland,  Holland.     (Agrost.  2228.) 

13517.  Tripolium  pratense. 
Grown  at  Brabant,  Holland.     (Agrost.  2229.) 

13518.  Tripolium  repens. 
Grown  near  Amheim,  Holland.     (Agrost.  2230.) 

13519.  Medicago  sativa. 
Grown  at  Saragossa,  Spain.     (Agrost.  2231.) 

13620.     Medicago  sativa. 
Grown  at  Pfalz,  Palatinate,  Germany.     (Agrost.  2232.) 

13521.  Medicago  sativa. 
Grown  in  Gran  Province,  Algeria.     (Agrost.  2233.) 

13522.  Tripolium  pratense. 
Grown  at  Toulouse,  Garonne,  France.     (Agrost.  2234. ) 

13523.  Tripolium  pratense. 


B«d  clover. 


White  clover 


White  clover. 


Hed  clover. 


Alsike. 


Hed  clover. 


Ked  clover. 


B«d  clover. 


White  clover. 


Alfalfa. 


Alfalfa. 


Alfalfa. 


B«d  clover. 


Red  clover. 


Grown  at  Charente-Inferieure,  Poitou,  France.     (Agrost.  2235.) 


13524.  Tripolium  pratense. 

Grown  at  Nantes,  Anjou,  France.     (Agrost.  2236. ) 

13525.  Tripolium  pratense. 

Grown  at  Troyes,  Champagne,  France.     (Agrost.  2237.) 

13526.  Tripolium  pratense. 

Grown  at  »^t.  Malo,  Bretagne,  France.     (Agrost.  2238.) 

13527.  Tripolium  pratense. 

Grown  at  Albeville,  Picardy,  France.     (Agroet.  2239.) 

13528.  Tripolium  alexandrinum. 

Grown  at  Alexandria,  Egypt.     (Agrost.  2240.) 

13529.  Tripolium  repens. 

Grown  at  Milan,  Lodi,  Italy.     (Agrost.  2241.) 

13530.  Tripolium  repens. 

Grown  at  Lorraine,  France.     (Agrost.  2242.) 


Bed  clover. 


Bed  clover. 


Bed  clover. 


Bed  clover. 


White  clover. 


White  clover. 
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13359  to  13556— Continued. 

18581.  Tbifolium  repenh. 

Grown  at  Lorrainei  France.     (Agroet.  2243.) 

18582.  I'rifolium  filifobme. 

Grown  at  Poitiers,  France.     (Agrost.  2244.) 
18588.     Trifolium  fragiferum. 

Grown  at  Paris,  France.     ( Agroet.  2245. ) 
18084.     Trifolium  hybridum. 

Grown  at  Beaace,  Flnnce.     (Agrost.  2246.) 
18080.    Trifolium  hybridum. 

Grown  at  Champagne,  France.     (Agrost.  2247.) 

18586.  Trifolium  pannonicum. 
Grown  at  Paris,  France.     (Agrost.  2248. ) 

18587.  Trifolium  incarnatum. 
Grown  at  Poitou,  France.     (Agrost.  2249.) 

18588.  Trifolium  incarnatum. 
Grown  at  Beauce,  France.     (Agrost.  2250.) 

18589.  Trifolium  incarnatum. 
Grown  at  Beauce,  France.     (Agrost.  2251.)  * 

18540.  Trifouum  incarnatum. 
Grown  at  Beauce,  France.     (Agrost.  2252.) 

18541.  Medicago  bativa. 
Grown  at  Gard,  France.     (Agrost.  2253.) 

18542.  Medicago  sativa. 
Grown  at  Orange,  Provence,  France.     (Agrost.  2254.) 

18548.    Medicago  sativa. 
Grown  at  Charente,  Poitou,  France.     (Agrost.  2255.) 

18544.  Medicago  sativa. 
Grown  at  Anjou,  Pays,  France.     (Agrost.  2256. ) 

18545.  Medicago  sativa. 
Grown  at  Nord,  France.     (Agrost.  2257.) 

18546.  Medicago  sativa. 
From  Turkestan,  Asia.     (Agrost.  2258.) 

18547.  Medicago  sativa. 
Grown  at  Bologna,  Italy.     (Agrost.  2525.) 

18548.  Tbifolium  pratense. 
Grown  at  Warwickshire,  England.     (Agrost.  2526. ) 

18549.  Trifolium  pratense. 
Grown  at  Hampshire,  England.     (Agrost  2527.) 

18550.  Trifolium  repens. 
Grown  at  Norfolkshire,  England.     (Agroet.  2528. ) 

18551.  Trifolium  hybridum. 
Grown  at  Cambridge,  England.     (Agrost.  2529. ) 

18552.  Medicago  denticulata. 
From  T.  W.  Wood  &  Sons,  Richmond,  Va.,  March  16, 
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White  clover. 


Alsike. 

Alsike. 

Hungiurian  clover. 

CrixnBon  clover. 

CrixnBon  clover. 

Crimson  clover. 

Crimson  clover. 

Alfalfa. 

Alfalfa. 

Alfalfa. 

Alfalfa. 

Alfalfa. 

Alfalfa. 

Alfalfa. 

Red  clover. 

Bed  clover. 

White  clover. 

Alsike. 

Bur  clover. 
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13359  to  13556 — Continued. 

13553.  Atriplbx  bractbosa. 

From  Phoenix,  Ariz.     Collected  by  Dr.   D.   Griffiths,  October  16,   1903. 
(Agrost.  1824.) 

13554.  Atriplex  bractbosa. 

From    Tu(«on,   Ariz.     Collected  by  Dr.   D.   Griffiths,   October  11,    1903. 
(Agrost.  1825.) 

13556.      Atriplex  bractbosa. 

From  San  Eita  Mountains,  Arizona,     Collected  bv  Dr.  D.  (Jriffiths,  October 
10,1903.     (Agrost.  1826.) 

13556.  Atriplex  confertifolia. 

Collected  by  Dr.  D.  Griffiths,  1903.     From  valley  of  the  Little  Oolonwlo, 
Arizona.     (Agrost.  1828.) 

13557.  Atriplex  bractbosa. 

From  Santa  Rita  Mountains,  Arizona.     Collected  by  Dr.  D.  Griffith.^,  Mav 
23,1903.     (Agrost.  1827.) 

13558.  Melilotus  sulcata. 

From  Algeria,  October,  1903.     (Agrost.  1161.) 

13559.  Melilotus  spkciosa. 

From  Shao-king,  Chehkiang  Province,  China.     ReceiviHl  Fel)ruary  12, 1904. 
Presented  by  Mr.  Cyril  K.  Bomfield. 

**The  Chinese  mainly  use  its  heavy,  rank  growth  for  fertilizing  the  soil  pre- 
vious to  sowing  rice. ' '     ( Agrost.  1866. ) 

13560.  Trifolium  longipes.  Mountaiii  clover. 

From  Wenache  Mountains,  Washington,  at  altitude  of  5,000  feet.    Collecte<i 
by  Mr.  J.  S.  Cotton,  October,  1904.     (Agrost.  2108. ) 

13561.  Medicago  sativa.  Alfalfa. 

From  A.  LeCoq  &  Co.,  Darmstadt,  Germany,  March  28,  1903. 
Turkestan.     (Agrost.  2208. ) 

13562.       HORDEUM   BULBOSUM. 

Received  June  28,  1904.     ( Agrost.  263. ) 

13563.  Panicum  maximum.  Oxdnea  grass. 

From  Barbados,  West  Indies. 

13564.  Medicago  bativa.  Alfalfa. 

From  Mollendo,  Peru.     Collected  by  Mr.  Enrique  Meier  in  1903.     (Agroet. 

2168.) 

13565.  Andropogon  sorghum.  Mile  maize. 

Purchased  from  Mr^  W.  W.  Hutchens,  Chillicothe,  Tex.,  in  the  autumn  of 
1904.     (Agrost.  2090.) 

13566.  Bouteloua  (  urtipexdula.  Side  oats. 

Received  from  Mr.  James  K.  Metcalfe,  Silver  Citv,  N.  !Mex.,  Februarv26, 
1904.     (Agrost.  1889.) 

13567.    Olea  europaea.  Olive. 

From  Tunis,  North  Africa.     Received  from  Mr.  Louis  Fi<lelle,  thru  Mr.  T.  H. 
Kearney,  April  20,  1905. 

ChemlolL  **  This  is  an  olive  with  very  small  fruit,  very  rich  in  oil,  and  a  heavy 
yielder,  adapted  to  the  driest,  hottest  region  known  in  which  olr\'e  culture  flourishes, 
the  rainfall  at  Sfax,  in  southern  Tunis,  where  it  is  the  only  variety  ^rown  extensively, 
averaging  about  10  inches  yearly,  and  .^sometimes  falling  to  5  or  6  inches  as  the  aveV 
age  for  several  successive  years.  Notwithstanding  this  small  rainfall,  the  orchards 
are  never  irrigated  at  Sfax  except  during  the  first  two  or  three  summers  after  plant- 
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inp.  In  some  orchards  the  cuttings  are  irrigated  only  a  single  time,  receiving  about 
6  gallons  each.  Extraordinary  precautions  are  taken  to  preserve  the  soil  moisture. 
near  the  surface,  the  olive  being  a  shallow-rooting  tree.  The  trees  are  {)lanted  from 
65  to  80  feet  apart  each  way,  the  wider  planting  giving  seven  trees  per  acre.  The  ground 
between  is  kept  entirely  clean,  not  even  grain  crop»s  being  erown  after  the  tree  begins 
to  bear.  The  surface  of  the  soil  is  alw^ays  kept  in  a  well-pulverized  condition  to 
reduce  evaiK)ration.  Three  or  four  plowings  a  year  are  given,  and  as  many  cultiva- 
tions as  are  necessary  to  keep  out  weeds.  Manuring  is  practised  only  to  a  very  lim- 
ited extent.  The  orchards  at  Sfax  are  always  created  with  pieces  of  wood  from  the 
base  of  very  old  trees,  such  as  those  sent  you.  The  cuttings  are  generally  set  out  in 
the  fall  (biit  sometimes  in  the  spring)  in  the  bottom  of  holes  that  are  2  feet  deep 
and  2  feet  square.  These  are  filled  up  as  the  tree  grows,  until  in  about  two  years 
thev  are  entirely  filled.  It  is  often  the  practise  to  keep  a  shallow  basin,  6  inches  or 
80  deep,  around  the  base  of  the  tree  during  the  rainy  season  (winter),  the  diameter 
of  the  basin  being  about  eaual  to  that  of  the  spread  of  the  foliage.  In  summer  the 
eround  is  plowed  up  to  the  oases  of  the  tr^es.  The  soil  around  Sfax  is  a  reddish  sandy 
loain  to  a  depth  of  2  or  3  feet  or  more,  below  which  hardpan  is  often  encountered. 

'*The  trees  are  pruned  during  the  harvest  every  other  year,  be^nning  when  3 
years  old.  The  average  yields  obtained  at  Sfax  from  trees  respectively  10,  15,  20, 
and  25  years  old  appear  to  be  about  2,  6,  10,  and  12^  quarts  of  oil  per  tree.  In  good 
years  twice  as  much  is  obtained.  The  percentage  of  oil  in  the  fruit,  as  well  as  the 
quantity  of  fruit  produced,  increases  rapidly  as  the  tree  grows  older."     (Kearney, ) 

13568.  MusA  SAPiENTUM.  Banana. 

From  Gabes,  Tunis,  North  Africa.     Received  thru  Mr.  T.  H.  Kearney,  April  20, 
1905. 

13569.  PiSTACiA  VERA.  Plstache. 

Fnmi  Caltanisetta,  Sicily.     Received  thru  Mr.  T.  H.  Kearney,  from  Signor 
I)eleo,  April  20,  1904. 

Trabonella, 

m 

13570.  Zea  mays.  Sweet  com. 

From  Riverside  Farm,  Nashua,  N.  H.     Received  April  17,  1905. 
Crosby.     Said  to  be  the  result  of  eighteen  years'  selection. 

13571.  Nepheuum  lappaceum.  Rambutan. 

From  Buitenzorg,  Java.     Received  thru  Doctor  Treub,  April  22,  1905. 

Native  of  south  India  and  Malay  Islands,  and  furnishes  a  fruit  similar  to  the  Litchi, 
namely,  the  Rambutan  or  Ramboostan  fruit.  All  species  of  Nephelium  seem  to 
require  rather  a  moist,  mild,  forest  clime  than  great  atmospheric  heat. 

The  fruit  is  of  a  bright-red  color,  about  2  inches  long,  of  an  oval  form,  and  slightly 
flattened,  and  covered  with  long,  soft,  fleshy  spines  or  thick  hairs.  Like  the  other 
Nepheliums  it  contains  a  pleasant  acidulous  pulp  very  grateful  in  tropical  countries. 

13572.  Garcinia  mangostana.  Mangosteen. 

From  Buitenzorg,  Java.     Received  thru  Doctor  Treub,  April  17,  1905. 

13573.  JuGLANS  REGiA.  Persian  walnut. 

From  Kashgar,  eastern  Turkestan,  Asia.     Presented  by  Rev.  P.  J.  P.  llendriks. 
Receive<l  April  11,  1906. 

13574.  Glycyrrpiiza  glabra.  Licorice. 

From  London,  England.     Received  thru  Messrs.  Barr  &  Sons,  April  17,  1905. 

13575.  Althaea  rosea.  Hollyhock. 

From  New  York,  N.  Y.     Received  from  Henry  &  I^-ee,  importers,  March,  iiM)5. 

Japanese. 
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13576  to  13582. 

From  Christiania,  Norway.     Presented  by  Mr.  C.  Doxrud,  thru  Miss  Carrie  Har- 
rison, of  this  Department.    Received  April  13,  1905. 

13576'.     AvBNA  SATivA.  Oat. 

White.    Cultivated  in  1898  under  the  Arctic  Circle. 

13577.  AvKNA  SATIVA.  Oat. 
Black,    Cultivated  at  northern  latitude  of  64®. 

13578.  HoRDEiJM  vuLGARE  (?).  Barley. 
Cultivated  in  1898  under  the  Arctic  Circle. 

13579.  PisuM  SATIVUM.  Pea. 
Cultivated  at  northern  latitude  of  63 J®. 

13580.  Pbleum  pratensb.  Tiinothy. 
Cultivated  at  northern  latitude  of  63J°. 

13581.  Tripolium  pratense.  Sed  clover. 
Cultivated  at  northern  latitude  of  63}®. 

13582.  ViciA  sp.  Vetch. 

Cultivated  at  northern  latitude  of  63}**. 

*'  We  are  informed  that  these  seeds  have  been  collected  within  the  Arctic 
Circle,  and  it  is  probable  that  they  represent  very  short-seasoned  types,  which 
are  likely  to  be  of  unusual  value  m  northern  Alaska  and  possibly  m  portions 
of  our  Northern  States. ' '     ( Fairchild, ) 

13583  to  13585.    Gossypium  sp.  Cotton. 

From  Peru.     Received  thru  W.  R.  Grace  &  Co..  New  York,  N.  Y.,  April  19, 1905. 

13583.  Vitarte. 

Smooth  cotton  seed  from  Vitarte;  represents  the  seed  of  cotton  grown  in  the 
valleys  of  Peru.  This  cotton  is  similar  to  Egyptian  and  is  known  as  **Egi/pio" 
cotton.  It  is  used  bv  the  various  cotton  mills  in  this  countrv  in  the  manufac- 
ture of  ** domestics."  The  surplus  is  shipped  to  Liverpool,  where  it  finds  a 
market  at  a  price  a  little  over  American  cotton,  say  0.40d.  per  pound.  There 
is  one  crop  of  this  cotton  every  year,  the  same  as  with  American  cotton.  The 
seed  is  planted  in  September  or  October  and  the  cotton  is  gathered  in  May  or 
August  the  following  year.    The  annual  crop  is  about  7,500,000  pounds. 

13584.  Palpa.  13585.     Nazca. 

Palpa,  Nazca,  and  lea  (No.  14801)  represent  seed  of  Peruvian  cotton  grown 
in  these  different  places,  which  are  in  the  southern  part  of  Peru.  Here  the 
crop  is  twice  a  year,  same  seasons  as  the  '*FulI  rough."  Crop  varies  from 
6,000  bales  (of  100  pounds)  in  a  dry  year  to  15,000  bales  in  a  good  year.  The 
cotton  seed  of  the  **Full  rough"  (No.  12938)  and  **Moderate  rough"  (Palpa, 
Nazca,  and  lea)  is  exported  to  England,  while  the  seed  of  the  *^Egypio^*  is 
prest  here  and  the  cotton-seed  cake,  known  as  **  Pasta,"  is  shipped  to  Liver- 
pool. The  oil  is  sold  here  chiefly  for  use  in  mines,  and  portions  of  it  as 
Italian  salad  oil. 

13586.    Phalaris  ganariensis.  Canary  grass. 

From  Patras,  Greece.    Presented  by  Mr.  S.  Xanthopoulo,  of  the  Station  Agricole. 
Received  April  19,  1905. 

In  his  letter  of  April  1,  Mr.  Xanthopoulo  stated  that  this  seed  was  procured  by 
him  from  Turkey. 

13587  to  13599. 

From  Chelsea,  England.     Received  thru  James  Veitch  &  Sons,  March  28,  1905. 

Flower  seeds. 
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13600  to  13620. 

From  Reading,  England.     Received  thru  Sutton  &  Sons,  about  March  3, 1905. 
Flower  seeds. 

13621  and  13622.  Matting  rush. 

From  Tokvo,  Japan.     Presented  by  Prof.  J.  Matsumura,  Imperial  University. 
Receivec{  April  24,  1906. 

13621.     JuNCUS  Eppusus  DBCiPi-  13622.     Junclts  betchubnkis  ep- 

ENS.  PrsOIDES. 

'       13623  to  13636. 

From  London,  England.     Received  thru  Barr  A  Sons,  Covent  (larden,  Man*h 
8,  1905. 

Flower  seeds. 
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13637  to  13647. 

From  New  York,  N.  Y.    Received  thru  J.  M.  Thorbum  &  Co.,  about  February 
17,  1905. 

Flowering  perennials. 

13648.    Mrdicaoo  cancellata. 

From  Roetoff  on  Don,  Russia.    Received  from  Mr.  George  R.  Martin,  thru  the 
American  consular  agency,  September  21,  1905. 

13649  to  13663. 

From  Erfurt,  Germany.     Received  thru  Mr.  Enist  Benary,  March  16,  1905. 
Flower  seeds. 

13664  to  13693. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  March  3,  1905. 
Flower  seeds. 

13694  and  13695. 

From  Marblehead,  Mass.     Received  thru  James  J.  H.  Gregory  A  Son,  February 
27,  1905. 

Flower  seeds. 
13696  to  13698. 

From  Philadelphia,  Pa.     Received  thru  Henry  A.  Dreer,  Inc()rporate<l,  in  the 
spring  of  1905. 

Flower  seeds. 

13699  to  13703. 

From  NapleS}  Italy.     Received  thru  Mr.  Max  Herb,  in  the  spring  of  1905. 
Flower  seeds. 

13704.      RUDBECKIA   SPECIOSA   BIOOLOR. 

From  Philadelphia,  Pa.     Received  thru  W.  A.  Burpee  &  Co.,  February  17,  1905. 

13705  to  13707. 

'   From  Boston,  Mass.     Received  thru  W.  W.  Rawson  <fe  Co.,  12  Faneuil   Hall 
Square,  about  February  15,  1905. 

Flower  seeds. 
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13708  to  137li, 

From  Boston,  Mass.     Received  thni  R.  <fe  J.  Farquhar  &  Co.,  in  January,  1905. 
Flower  seeds. 

13712  to  13714. 

From  Ottawa,  Ontario,  Canada.     Presented  by  Mr.  J.  B.  Lewis,  C.  E.,   128 
Sparks  street.     Received  February  21,  1905. 

Flower  seeds. 

13715  to  13718. 

From  Erfurt,  Germany.     Received  thru  Mr.  F.  C.  Heinemann,  in  the  spring  of 

1905. 

Flower  seeds. 

13719  to  13721. 

From  Erfurt,  Germany.     Received  thru  Haage  &  Schmidt,  in  the  spring  of  1905. 
Flower  seeds. 

13722  and  13723.     Aquileoia  sp.  Columbine. 

From  Wordsley,  Stourbridge,  England.     Received  thru  Webb  &  Sons,  in  the 
spring  of  1906. 

13724.    Papaver  orientale  hyb.  Poppy. 

From  Boston,  England.     Received  thru  W.  W.  Johnson  &  Co.,  March  7, 1905. 

13725  to  13727. 

(Origin  and  date  of  receipt  uncertain.) 
Flower  seeds. 

13728.     Lansium  domestigum.  Doekoe. 

From  Buitenzorg,  Java.     Presented  by  Doctor  Treub.     Received  April  29  and 
May  4, 1905. 

13729  to  13731.     Persea  gratissima.  Avocado. 

From  Miami,  Fla.     Presented  by  Mr.  George  B.  Cellon  to  the  Subtropical  Labo- 
ratory thru  Mr.  S.  B.  Bliss.     Received  April  12,  1905. 

18729.     Baldmin.  13731.     Rico. 

13730.     Haden, 

13732.      MORAEA   TRIDIOIDES. 

From  Cape  Town,  South  Africa.     Presented  by  Prof.  P.  MacOwan,  Department 
of  Agriculture.     Received  April  24,  1905. 

A  native  South  African  plant,  growing  2 J  feet  high;  flowers  iris-like. 
13733  to  13794. 

Seeds  transferre*!  from  the  Office  of  Grass  and  Forage  Plant  Investigations  to  the 
Office  of  Seed  and  Plant  Introduction  and  Distribution,  May  1,  1905. 

13733  to  13771. 

From  the  Louisiana  Purcha.sc  Exposition. 

13733.     Brassica  napi's.  Rape. 

From  Milan,  Italy.     (Agrost.  2476.) 
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13733  to  13794— Continued. 
18788  to  13771— Continued. 

13734.       TkI FOLIUM    PKATENHE. 

From  Voghera,  Italy.     (Agroet.  2477.) 

13735.  Trifolktm  pratense. 

From  Padova,  Italy.     (Agrost.  2478.) 

13736.  Trifolium  pratenhe. 
From  Asti,  Italy.     (Agroet.  2479.) 

13737.  Trifolium  pratenhk. 
From  Lodi,  Italy.     (Agrost.  2480.) 

13738.  Medicago  sativa. 

From  Milan,  Italy.     (Agrost.  2481.) 

13739.  Medicaoo  sativa. 

From  Padova,  Italy.     (Agroet.  2482.) 

13740.  Trifolium  pratense. 
From  Lorino,  Italy.     (Agros*.  248.S.) 

13741.  Trifolium  pratense. 
From  Aguila,  Italy.     (Agrost.  2484.) 

13742.  Medicago  lupulina. 
From  Como,  Italy.     (Agrost.  2485.) 

13743.  Medicago  sativa. 

From  Treviso,  Italy.     (Agrost.  2486.) 

13744.  Medicago  sativa. 

From  Parma,  Italy.     (Agrost.  2487.) 

13745.  Medicago  sativa. 

From  Triora,  Italy.     (Agrost.  2488.) 

13746.  Trifolium  pratense. 
From  Triora,  Italy.     (Agrost.  2489.) 

13747.  Trifolium  pratense. 

From  Verona,  Italy.     (Agrost.  2490.) 

13748.  Trifolium  pratense. 
From  Pesaro,  Italy.     (Agrost.  2491.) 

13749.  Trifolium  pratense. 
From  Pairo,  Italy.     (Agrost.  2492. ) 

13750.  Lotus  corniculatus. 
From  Genoa,  Italy.     (Agrost.  2493.) 

13751.  Medicago  lupulina. 

From  Treviso,  Italy.     (Agrost.  2494.) 

13752.  Trifolium  pratense. 

From  Ferrara,  Italy.     (Agrost.  2495.) 

13753.  Medicago  sativa. 

From  Pisa,  Italy.     (Agrost.  2496.) 

13754.  Medicago  sativa. 

From  Triora,  Italy.     (Agrost.  2497.) 

13755.  Medicago  sativa. 

From  Verona,  Italy.     (Agroet.  2498.) 
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13733  to  13794— Continued. 
18733  to  13771^Continued. 

18766.      TrI FOLIUM   PRATENSB. 

From  Treviso,  Italy.     (Agrost  2499.) 

18767.  Medicaoo  sativa. 

From  Milan,  Italy.     (Agrost.  2500.) 
13768.     Medicago  sativa. 

From  Voghera,  Italy.     (Agroet.  2601.) 
18760.    Medicaoo  sativa. 

From  Ales,  Italy.     (Agrost.  2502.) 
18760.    Trii^olium  pratensb. 
,      (No  label. )     ( Agrost  2503. ) 
13761.    Trifolium  pratensb. 

( No  label. )     ( Agrost.  2504. ) 
18762.    Medicago  denticulata. 

From  Argentina.     (Agrost.  2506.) 

18768.  Trifolium  pratense. 
From  Argentina.     (Agrost.  2506.) 

18764.    Trifolium  incarnatum. 

From  Argentina.     (Agrost.  2507.) 
18766.     Trifolium  hybridum. 

From  Argentina.     (Agrost.  2508.) 

18766.  Trifolium  pratense. 
From  Ai^gentina.     (Agrost.  2509.) 

18767.  Medicago  sativa. 
From  Argentina.     (Agrost.  2510.) 

18768.  Medicago  sativa. 
From  Argentina.     (Agrost.  2511.) 

18760.    Medicago  sativa. 
From  Argentina.     (Agrost.  2512.) 

18770.  Trifolium  pratense. 

From  Treviso,  Italy.     (Agrost,  2513.) 

18771.  Trifolium  pratense. 
From  Italy.     (Agrost.  2514.) 

18772  to  18776. 

From  Reading,  England.    Received  from  Sutton  &  Sons, 

18772.  Trifolium  pratense  perenne. 
(Agrost.  2156.) 

18778.    Trifolium  repens  perenne. 
(Agrost.  2157.) 

18774.     Trifolium  pratense. 
(Agrost.  2158.) 

18776.    Trifolium  hybridum. 
Sutton* 8  giant  hybrid  cow  clover.     ( Agrost.  2159. ) 

18776.    Trifolium  pratense. 
From  Reading,  England,  March  20,  1903.     (Agrost.  2162. 
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13733  to  13794  -Continued. 

18777.     Trifolium  repens.  Wild  white  clover, 

fci  From  Dickson,  Cheeter,  England,  May  5,  1903.     (Agrost.  2179.) 

13778.     Medicago  sativa.  Alfalfa. 

From  Missouri  Seed  Company,  1903.     (Agroet.  2180. ) 
18779.     ViciA  FABA.  Broad  bean. 

From  Naples,  Italy.     Collected  for  World's  Fair.     (Agroet.  2417.) 
13780.     ViciA  FABA.  ^roadbean. 

From  Italy,  1904.     (Agrast.  2418.) 

18781.  ViciA  FABA.  Broad  bean. 
K                     From  Caserta,  Italy,  1904.    Collected  for  World's  Fair.     (Agrost.  2419.) 

18782.  ViciA  FABA.  Broad  bean. 
fe                     From  Caserta,  Italy,  1904.    Collected  for  World's  Fair.     (Agroet.  2420.) 

18788.     ViciA  FABA.  Broad  bean. 
c                     From  Italy,  1904.     (Agrost.  2421.) 

18784.  ViciA  FABA.  Horse  bean. 
£                     From  Caserta,  Italy,  1904.     Collected  for  World's  Fair.  (Agrost.  2422. ) 

18785.  ViciA  FABA.                           '  Horse  bean. 
t                     From  Rome,  Italy,  1904.    Collected  for  World's  Fair.  (Agroet.  2423.) 

18786.  ( Unidentified  legume. )     ( Agrost.  2464. ) 

18787  to  18708.     Brassica  napus.  Bape. 

From  the  Louisiana  Purchase  Exposition.     European  varieties. 
,    .:  18787.     (Agrost.  2467.)  18701.     (Agroet.  2471.) 

18788.     (Agrost.  2468.)  18702.     (Agrost  2472.) 

18780.     (Agrost  2469.)  18708.     (Agrost  2473.) 

18700.     (Agrost  2470.) 
^  18704.    Onobrychis  onobrychis.  Sainfoin. 

From  Argentina.     (Agree.  2475.) 

^  13795.    Bromus  inermis.  Smooth  brome-grass. 

From  Pueblo,  Colo.     Received  thru  Keen  Bros.,  April,  1905. 

L 

This  seed  is  from  a  good  crop  grown  under  conditions  of  unusual  drought  and  high 
temperature.     It  may  therefore  be  valuable  in  extending  the  range  of  this  plant 
L '    farther  south. 

13796.     ViciA  ANGU8TiFOi:iiA(?).  Vetch. 

From  Augusta,  Ga,     Rec^ved  thru  the  N.  L.  Willet  Drug  Company,  April,  1905. 
Said  to  be  the  most  valuable  vetch  grown  in  the  vicinity  of  Augusta,  Ga. 

13797.      LOLIUM  BONAERENSIS. 

r '  From  Argentina.    Received  from  Argentine  exhibit,  Louisiana  Purchase  Expo- 

sition, spring  of  1905. 

''    13798  to  13800. 

From  Ruitenzorg,  Java.    Presented  by  Dotrtor  Treub.  Received  May  4, 1905. 

18708.    Nephblium  lappaceum.  Bambutan. 

13700.     Nbphelium  mutabile.  Kapoelasan. 

18800.     Gabcinia  mangostana.  Man^osteen. 
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13801  and  13802. 

From  London,  England.     Ret-eived  thru  James  Veitch  &  Son,  April  21,  1906. 
18801.     AcER.MYABEi.  18802.     Magnolia  st£ll.ata 

ROSEA. 

13803.  Agafanthus  umbellatus. 

From  Berlin,  Germany.     Rec^eived  thru  L.  Spath  in  1902.  • 

13804.  (Undetermined.) 

From  Argentina.     Received  thru  Dr.  B.  T.  Galloway  in  1902. 
Seeds  of  a  tree  probably  belonging  to  the  family  Myrtaceae. 

13805.  HesferaloB  funifera. 

From  Cerritos,  Mexico.     Received  August,  1903.     Grown  under  G.  &  G.  No. 
3995  and  numbered  in  May,  1906. 

"While  the  plant  is  used  to  a  considerable  extent  for  the  production  of  fiber  in 
Mexico,  I  think  it  is  doubtful  whether  it  could  be  used  for  this  purpose  profitably  in 
this  country  with  our  present  facilities  for  cleaning  fiber.  It  is  a  ratner  striking 
ornamental  plant,  with  its  lai^ge  open  panicle  of  pinkish  or  purplish  fiowers,  foUowea 
by  pear-shaped,  dark-purple  seed  pods.  I  would  recommend  it  especially  for  plant- 
ing in  dry  situations  in  parks  and  in  the  Southern  States.  In  the  northern  part  of 
its  range  in  Mexico  it  must  endure  winter  temperatures  down  to  zero,  and  if  planted 
in  well-drained  soils  and  protected  by  a  mulch  in  winter,  it  will  doubtless  Borvive  out 
of  doors  in  the  parks  of  the  Southern  States."     (Dewey, ) 

13806.  PsiDiUM  GUAJAVA  FOMiFERUM.  GHiava. 

From  Argentina.     Received  thru  Dr.  B.  T.  Galloway  in  1902.    Grown  under 
G.  &  G.  No.  358  and  numbered  in  May,  1905. . 

13807.  Hippeastkum  hyb. 

From  Washington,  D.  C.     Numbered  May  7,  1905. 
A  seedling  with  double  flowers,  produced  by  Mr.  G.  W.  Oliver  by  crossing. 

13808.  CiNNAMOMUM  CAMFHORA.  Camphor. 

From  Huntington,  Fla.  Collected  by  Mr.  W.  O.  Richtmann.  of  Drug  and 
Medicinal  Plant  Investigations,  from  a  tree  on  the  grounds  oi  Dr.  Geoi^  E. 
Walker,  April,  19a5. 

13809  to  13818. 

From  Laguna,  Cal.  Collected  bv  Dr.  B.  T.  Galloway,  in  the  vicinity  of  Laguna, 
and  sent  to  Mr.  G.  W.  Oliver  for  use  in  breeding.     Received  May  7, 1905. 

18809.  Medicago  sp.  18811.     Lbspedbza  japonic  a. 

18810.  Tripolium  sp. 

18812,     AvENA  sp.  Oat. 

"  Thousands  of  acres  of  this  wild  oat  are  bein^  harvested  for  hay.  Good 
thing  for  hybridizing.  Grown  on  8oil  with  10  inches  of  rain.  Cute  4  to  5 
tons  per  acre."     (Calloway.) 

18818.     (Undetermined.)  Grass. 

18814.  (Undetermined.)  Grass. 

1 88 15.  ( Undetermined. )  Grass. 

18816.  Pk:iiiNocv8Tip  Rp.  18818.     Bloombria  aurba. 

(No.  1.) 

18817.  EcniNocvsTis  sp. 

(No.  2.) 
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X3819  to  13851.    Diosptros  kaki.  Japanese  perBimmon. 

A  collection  of  plants  of  named  varieties  secured  for  the  use  of  Mr.  G.  W.  Oliver 
in  breeding  work.     Received  in  January,  1905. 

13819  to  13820. 

Received  thru  the  P.  J.  Berckmans  Company,  Augusta,  Ga. 

13819.     Marugata.  13820.     Miyetan. 
18821  to  13825. 
Received  thru  the  Fancher  Creek  Nurseries,  Fresno,  Cal. 

13821.  Dai-dai  maru,  13824. 

13822.  Goghigaki.  13826. 

13823.  Hachiya. 
13826  to  13834. 

Received  thru  Mr.  G.  L.  Taber,  Glen  St.  Mary,  Fla. 

13826.  CoBlata,  13831. 

13827.  Okame.  13832. 

13828.  Taher^B  No.  2S.  13833. 

13829.  Taher'i  No.  199,  13834. 

13830.  Tane  nashi. 
13836  to  13861. 

Received  thru  the  Yokohama  Nursery  Company,  Yokohama,  Japan. 

13836.     Dai-dtii  maru.  13844.     Mushirazu, 

13836.  DaiUurumoko.  13846. 

13837.  Gibo8hl  13846. 

13838.  Gosho.  13847. 

13839.  Hachiya.  13848. 

13840.  Kozuru.  13849. 

13841.  Kuro  kumcL.  13860. 

13842.  Mamegaki.  13861. 

13843.  Minozuru. 


Triumph. 
Tsuru. 
Yeddo  ichL 
Zengi. 


Mizigaku 
Shakumi. 
Shibuyemon. 
Tane  yiashi. 
Zenji  maru. 
( Unnamed. ) 
( Unnamed. ) 


13852.  Cephalaria  tatartga. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  May  5,  1905. 

13853.  Trifolium  repens.  White  clover. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  May  6, 1905. 

White  Lodino.  "This  is  a  giant  form  of  white  clover  from  the  Po  Vallev,  truly 
perennial,  hardy,  tall  (2  feet),  recovering  more  ouickly  than  other  clovers  after  cut- 
ting. Not  adapWl  to  light,  sandy,  or  poor  soil,  but  gives  3  to  4  cuttings;  4  to  5  tons 
of  hay  on  rich  soil."     (vilmorin-AndrieiLic  &  Co. ) 

13854  to  13856.    Tritigum  durum.  Macaroni  wheat. 

From  North  Platte,  Nebr.     Received  April  29,  1905. 
Macaroni  wheats  grown  by  the  Nebraska  Experiment  Station  from  imported  seed. 

13864.     YelUm  Ghamovka.  13866.     Velvel  Don. 

13866.  Black  Dcm, 

13857  and  13858.    Medicago  satiya.  Alfalfa. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  May  8,  1905. 

13867.  From  Simbirsk,  Russia.  13868.     From  Kharkof,  Russia. 
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13859.    Allium  crpa. 


Onion. 


From  Paris,  France.     Presente<i  bv  Vilmorin-Andrieux  &  Co.     Received  Mav 
6,  1905. 

Sainte  Marie.  ^'This  onion  is  remarkable  for  its  great  earlinees.  It  is  flat  in  shape, 
with  a  very  fine  neck,  and  produces,  as  quickly  as  the  White  Queen  onion,  marketable 
bulbs  of  a  lai^er  size  than  those  of  the  latter.  It  seems  to  us  that  it  might  be  a  desir- 
able variety  for  track  farmers  in  the  Southern  States."     (  Vilmorin-Andriexix  &  Vo. ) 


13860.    Stipa  tenacissima. 


Esparto  grass. 


From  Office  of  Grass  and  Forage  Plant  Investigations.     Received  Mav  9,  1905. 
Originally  from  J.  M.  Thorburn  &  Co.,  New  York,  N.  Y.     (Agrost.  So.  2216.) 


13861.    Nephelium  mutabile. 

From  Buitenzorg,  Java.     Presented  by  Doctor  Treub.    Received  May  12,  1905. 


13862.    Clitoria  tern  ate  a  (?) 


Butterfly  pea. 


From  Porto  Rico.     Grown  from  seed  presented  by  the  Governor.    Plants  num- 
bered May  6,  1905, 


13863.    Clematis  davidiana. 


Clematis. 


From  Philadelphia,  Pa.     Received  thru  Henry  A.  Dreer,  Incorporated,  May  6, 
1905. 


13864.    Htdrastis  canadensis. 


Gholden-seaL 


From  Mantua,  Ohio.  Received  thru  Mr.  A.  W.  Russel,  at  the  request  of  Mr. 
W.  W.  Stockber^er,  May  15,  1905.  Seed  for  use  in  connection  with  experi- 
ments being  earned  on  by  Dr.  R.  H.  True. 

13865  to  13924. 

From  Pretoria,  South  Africa.  Presented  by  Mr.  G.  Bay  lis,  Division  of  Botany, 
Transvaal  Department  of-  Agriculture,  thru  Prof.  W.  J.  Spillman.  Received 
May  1,  1905. 

A  crollection  of  native  grass  seeds  as  follows  (the  numbers  in  parentheses  are 
Mr.  Baylis's): 


18866.     (Natal    redtop.  ) 
(239/05.) 

18866.  (Native     grass.) 

(240/05. ) 

18867.  Eraorostis     sp. 

(241/05.) 

18868.  Eraorostis     sp. 

(242/05.) 

13869.     (Native     grass.) 
(243/05.) 

18870.  (Native     grass.) 

(244/05.) 

18871.  Eraorostis     chlorome- 

LAS.     (245/05.) 

13872.     (Native     grass.) 
(247/05.) 

13878.     Andropogon  cx)ntortu8. 
(248/05.) 

18874.     (Native     grass.) 
(249/05.) 


13875.  Eraorostis     sp. 

(250/05.) 

13876.  Eraorostis     sp. 

(251/05. ) 

13877.  AoROSTissp.     (252/05.) 

13878.  Capriola  dactylon 

(253/05.) 

13870.     ARisTiDAsp.     (254/05.) 

13880.  Andropogon    sp. 

(255/05.) 

13881.  Elionurus  argentencs. 

(256/05.) 

13882.  Andropogon    sp. 

(257/05. ) 

13888.     Eraorostis    plana. 
(258/05.) 

13884.     ERAGRosns  lappula  di- 
varicula.     (259/05.) 

18885.     Eraorostis     sp. 
(260/05. ) 
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13865  to  13924 — Continued. 

18886.  Arundinella   ecklonii. 

(261/05.) 

18887.  Chaetochloa     sp. 

(262/05. ) 

18888.  (Native     grass.) 

(263/05.) 

18880.     Andropooon     eucx>mu8. 
(264/05.) 

18800.  (Native     grass.) 

(265/06.) 

18801.  (Native     grass.) 

(277/05.) 

1 8802 .  Aristi  d a  sp.     ( 278/05. ) 

13808.     Tricholaena    rosea. 
(279/05.) 

18804.     Panicum   colonum. 
(281/05.) 

13805.  Chloris    virgata. 

(282/05.) 

13806.  Eragrostis     sp. 

(285/05. ) 

13807.  Eragrostis     sp. 

(286/05.) 

13808.  (Native     grass.) 

(287/05.) 

13800.     Aristida  sp.    (288/05.) 

13000.     Eragrostis     sp. 
(289/05.) 

Chloris    virgata. 
(290/05.) 

(Native     grass. ) 
(291/05.) 

(Native  grass.) 
(292/05.) 


13001. 
13002. 
13003. 
130O4. 
13006. 


Eragrostis     sp. 

(293/05.) 

( Native     grass.  ) 
(294/05. ) 


13006.  Eragrostis     sp. 

■  (295/05.) 

13007.  (Native     grass.) 

(296/05.) 

13008.  (Native     grass.) 

(297/05.) 

18000.     (Native     grass.) 
(298/05.) 

13010.  Chaetochloa  aurea. 

(299/05.) 

13011.  Chaetochloa  sp. 

(300/05.) 

13012.  Chaetochloa  nigriros- 

tre(?)     (301/05.) 

13018.     Panicum  isachne. 

(302/05.) 

13014.  Chaetochloa    pennisb- 
TUM  (?)     (303/05.) 

13015.  (Native     grass. 

(305/05.) 

13016.  (Native     grass. 

(306/05.) 

13017.  (Native     grass. 

(307/05.) 

13018.  (Native     grass. 

(308/05.) 

13010.     Chaetochloa  sp 
(309/05.) 

13020.  (Native     grass. ^ 

(310/05.) 

13021.  Eragrostis    major    me- 

oastachya.    (311/05.) 

13022.  Paniculum    sulcatum. 

(312/05.) 

13023.  (Native     grass.) 

(313/a5.) 

13024.  (Native     grass.) 

(315/05.) 


13925  to  13946.    Clematis  spp. 


Clematis. 


From  Philadelphia,  Pa.     Received  thru  Henrv  A.  Dreer,  Incorporated,  May  6, 
1905. 

13026.  Ch^EMATis  flammula  (Rubra  mar ginata). 
18026.     Clematis  indivisa. 

13027.  Clematis  coccinea. 
13028  to  13045.     Clematis  spp. 

13028.     Anderson  Henryi.  13032. 

1 3020.     Boskoop  Seedling. 

18030.     Fairy  Queen. 

13031.     Duchess  of   Edin-  18035. 

burgh. 
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13033.  Jackniani. 

13034.  Jackmani  Superha . 

Lilacina        Flori- 
bunda. 
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13925  to  13946— Continued. 

18028  to  18045— Continued. 

18086. 

yf.  Koster, 

18087. 

Mme.  Baron  Veii- 
lard. 

18038. 

Mme.  Van  Houtte. 

18080. 

Mws  Bateman. 

18040. 

Standishi. 

18041.  The  Gem, 

18042.  Uhe  PreifidenL 
18048.  Countess  of  Onslmv. 

18044.  Duchess  of  Albany. 

18045.  Ducfiess  of  York. 


18046.     Clematis  integrifolia  dirandii. 


13947  to  13949.    Phalaris  canariensi8.  Canary  grass. 

From  Monte,  Grand  Canary.     Presented  by  Mr.  Alaricus  Delmard,  Hotel  Santa 
Brifi^da.     Received  April  24,  1906. 

^* Phalaris  canariensiSf  as  a  matter  of  fact,  is  hardly  grown  in  the  islands  and  mostly 
comes  from  the  Province  of  Alicante,  in  Spain.  But  one  person  grows  it  here,  and 
I  will  forward  you  a  packet  of  the  seed.  Again  I  regret  that  I  can  only  discover  one 
variety  as  grown  here.  It  may  have  been  grown  as  a  crop  for  the  sale  of  seed  in 
former  times  in  these  islands,  but  certainly  is  so  no  longer.  The  seed  I  now  have 
comes  from  Morocco  and  Buenos  Aires,  and  also  from  Seville;  that  from  the  former 
two  places  costs  62  pesetas  for  100  kilos,  and  from  Seville  65  pesetas."     {Delmard.) 

18047.  Grown  in  Buenos  Aires.  18040.     Grown  in  Monte. 

18048.  (rrown  in  Morocco. 

13950  and  13951.  Phalaris  spp. 

From  San  Giovanni  a  Teduccio,  Italy.    Received  thru  Bammann  &  Co.,  April 
25,  1906. 

18050.  Phalaris  cANARrsKsis.  Oaoiary  graam, 

18051.  Phalaris  ARUNDiNACBA.  Beed  canary  g^rass. 


13952  to  13966.     Beta  vulgaris. 


Sngar  beet. 


Sugar-beet  seeds  planted  at  Fairfield,  Wash.,  in  the  spring  of  1905,  by  Mr.  Joseph 
F.  Reed,  assistant  in  sugar-beet  experiments,  from  selected  roots. 

18052.     Kleinwanzleben;  tested  23  per  cent  sugar. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903.     Seed  raised 
in  1904. 

18058.     Kleinwanzleben;  tested  23  per  cent  sugar. 

Roots  selected  from  No.  12846  (Lehi  seed)  in  1903.     Seed  raised  in  1904. 

18054.  Kleinmmzleben;  tested  22  per  cent. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 

18055.  Kleinwanzleben;  tested  21  per  cent. 

Roots  selected  from  Mr.  E.  II.  Morrison's  general  stock  in  1903. 

18056.  Kleinwanzleben)  tested  20  per  cent. 

Roots  selecteci  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 

18057.  Klnnvanzlef^en;  teste<i  19  per  cent. 

Roots  selected  from. Mr.  E,  H.  Morrison's  general  stock  in  1903. 

18058.  Kleinwanzleben;  tested  19  i>er  cent. 
Roots  selected  from  No.  12846  (I^hi  seed)  in  1903. 

13050.     Kleinnnnzleben;  tested  18  per  cent. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 
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13952  to  13966— Continued. 

13960.  Kleinwanzleben;  tested  18  per  cent. 

Roots  selected  from  No.  12849  (Morrison  seed),  1903. 

13961.  Kleinwanzleben;  tested  18  percent. 
Roots  selected  from  No.  12846  (Lehi  seed)  in  1903. 

13962.  Klein-uKtnzlehen;  tested  17  percent. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903. 

13963.  Kleinwamlel)eti;  tested  16  per  cent. 

Roots  selected  from  Mr.  £.  H.  Morrison's  general  stock  in  1903. 

13964.  Dippe  Elite  Kleinwanzleben;  tested  16  per  cent. 
Roots  selected  from  Dippe  KUinimnzleben,  1903. 

13966.     KleintvanzUben;  tested  15  per  cent. 

Rootf«  selected  from  Mr.  E,  II.  Morrison's  general  stock  in  1903. 
13966.     KleimvanzUben;  tested  15  per  cent. 

Roots  selected  from  Mr.  E.  H.  Morrison's  general  stock  in  1903.  The  oatside 
seed  stalks  were  cut  out,  allowing  more  nom'ishment  to  the  stalks  produced 
from  the  inner  or  sugar  rings  of  the  beet. 

13967.    Carissa  arduina.  Amatungulu. 

From  Cape  Town,  South  Africa.  Presented  by  Prof.  P.  MacOwan,  government 
botanist.  Department  of  Agriculture,  Cape  of  Good  Hope.  Received  April  24, 
1905. 

**A  handsome  apocynaceous  shrub  which  may  make  an  ornamental  hedge  plant 
in  your  Southern  States.  The  glittering  green  of  the  foliage  and  the  curious  rectan- 
ga(ar  mode  of  branching  catch  the  eye,  but,  like  some  other  African  Sepiariae,  it 
requires  the  severest  discipline  with  the  shears,  and,  I  must  say,  submits  to  it  well. 

*'  Even  the  Apple-of-the-Kei,  now  spread  over  the  warmer  world,  is  not  more  des- 
tined to  the  steel  than  is  this  Carissa.  The  flowers  are  borne  in  small  umbels,  bril- 
liantly white,  8cente<l,  and  succeeded  by  lots  of  scarlet  ovoid  fruits,  the  beloved 
*num-nums'  of  natives  and  kids  generally,  I  hope  you  will  push  it  into  notice 
among  amateurs.  They  can  make  cones  or  pyramids  of  it,  if  they  like,  in  the  antique 
topiary  fashion. ' '     { Mac Owan. ) 

13968  to  13975. 

From  Pretoria,  Transvaal,  South  Africa.  Presented  by  Prof.  J.  Burtt  Davy, 
government  s^rostologist  and  botanist,  Transvaal  Department  of  Agriculture. 
Received  May  15,  1905. 

"Small  samples  of  local  varieties  of  wheat,  oats,  Nepaul  barley,  and  maize.  For 
your  guidance  in  their  disposal  I  may  say  that  this  is  a  region  of  hot  days  and  cool 
nights  (Irosty  in  winter),  with  summer  rains,  and  a  long,  c(X)l,  rainless  winter.  The 
rainfall  runs  from  20  to  30  inches,  but  is  discounteil  by  six  or  seven  months  of 
practical  drought. ' '     ( Davy. ) 

13968.  A  VENA  sp.  Oat. 
Boer.     (283/05. ) 

13969.  HoRDEUM  sp.  Barley. 
TibH.     (217/05.) 

13970.  Zea  .mays.  Corn. 
Egyptian.     (990/04.) 

13971.  Zea  mays.  Corn. 

Xorlh  American.     ( 992/04. ) 
7217— No.  97—07 11 
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13968  to  13975 — Continued. 

13972.  Zea  mays. 

IMiite  Bolman  MecUle.     (694/04. ) 

13973.  Triticum  vulgare. 
Klein  Karen,     (284/05.) 

13974.  Triticum  vulgare. 
Tibet.     (216/05.) 

13975.  Triticum  vulgare. 
WolKoom.     (498/04.) 


13976  to  13985.  Berberis  sp. 

From  St.  Petersburg,  Russia.     Presented  by  Messrs.  Regel  and  Kesselring,  of  the 
Royal  Botanical  Gardens.     Received  May  11,  1905. 


Com. 


Wheat. 


Wheat. 


Wheat. 


13976.  Berberis  sinensis. 

13977.  Berberis      thunberqii 

maximowiczi. 

13978.  Berberis  thunbergii. 

13979.  Berberis  vulgaris. 

13980.  Berberis  vulgaris  sul- 

cata. 

13981.  Berberis    vulgaris 

amurensis. 


13982.  Berberis    vulgaris 

EM  A  RG  in  ATA. 

13983.  Berberis  vulgaris  ma- 

crocarpa. 

13984.  Berberis  vulgaris  pur- 

purea. 

13986.     Berberis  vulgaris  spa- 

THULATA. 


13986  to  13988. 

From  Buitenzorg,  Java.     Received  thru  Doctor  Treub,  May  20,  1905. 
13986.     Lansium  domesticum.  Doekoe. 

Man^osteen. 


13987.  Garcinia  mangostana. 

13988.  Nephelium  mutabile. 


Kapoelasan. 


13989  to  13992. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  May  12,  1905. 

13989.  IIedysarum  coronarium.  Sulla. 

13990.  Ornithopus  sativus.  Serradella. 

13991.  Onobhvchis  onobrvchis.  Sainfoin. 

13992.  PisuM  ARVENSE.  Canada  field  pea. 

13993  to  13998. 

From  Westbury  Station,  Nassau  County,  N.  Y.     Received  thru  Isaac  Hicks  & 
Bon,  May  25,  1905. 

Ornamental  plants  as  follows:  • 

13993.  Acer  carpinifolium. 

13994.  Corn  us  macrophvlla. 

13995.  CoRNUs  macrophvlla. 

13999.     Medicago  sativa. 


13996.  Viburnum  dilatatum. 

13997.  QuERCUs  cuspidata. 

13998.  Stuart  I A     pseudo- 


camellia. 


Alfalfa. 

From  Ogden,  Utah.     Received  thru  Mr.  P.  A.  Nel)eker,  May  23,  1905. 

TurkeHcni  alfalfa,  grown  on  unirrigatcd  land  from  imported  seed  (probably  S.  P.  I, 
No.  991)  furnished  Mr.  Nebeker  in  1900. 
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14000  to  14005.    Gladiolus  spp.  Gkladiolus. 

From  New  York,  N.  Y.     Received  from  Mr.  W.  Van  Fleet,  April  5,  1905. 

14000.  Gladiolus  cruentds.  14003.     Gladiolus  psittacinus. 

14001.  Gladiolus  purpcreo-  14004.     Gladiolus  saundersii. 

AURATUS.  i>i/\/\K        r> 

14005.     Gladiolus  leichtlini. 

14002.  Gladiolus    d  r  a  c  o  c  e- 

phalus. 

14006  to  14072.    Gladiolus  spp.  Gkladiolus. 

From  Floral  Park,  N.  Y.     Received  thru  Mr.  John  Lewis  Childs,  April  8,  1905. 

14006  to  14034.     Gladiolus  14062  to  14072.     Gladiolus 

childsii.  lemoinei. 

14035  to  14061.     Gladiolus 

GANDAV  en- 
sis. 

14073  to  14087.    Gladiolus  spp.  Gkladiolus. 

From  Berlin,  N.  Y.     Received  thru  Mr.  Arthur  Cowee,  April  12,  1905. 

14088  to  14155.    Gladiolus  spp.  Gkladiolus. 

From  Nancy,  France.     Received  thru  V.  Lemoine  <fe  Son,  May  4,  1905. 

14156  to  14259.    Gladiolus  spp.  Gkladiolus. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  May  10,  1905. 

14260  to  14267.    Gladiolus  spp.  Oladiolus. 

From  Erfurt,  Germany,    Received  thru  Haage  &  Schmidt,  May  10,  1905. 

14268  to  14412.    Gladiolus  spp.  Q-ladiolus. 

From  Somerset,  Fngland.  Received  thru  Kelway  &  Sons,  Langport,  May  12, 
1905. 

(See  the  circular  of  the  Bureau  of  Plant  Industry  entitled  **A  Varietv  Collection  of 
Gladiolus,"  1905.) 

14413  to  14418. 

From  Sultepec,  Mexico.  Presented  by  Mr.  Federico  Chisolm.  Received  May 
12,  1905. 

A  small  collection  of  unidentified  plants. 

14419.    TuLiPA  sp.  Tulip. 

From  Dedham,  Mass.     Received  thru  Mr.  A.  W.  Cheever,  August  25,  1905. 

14420  and  14421.    Nicotiana  tabacum.  Tobacco. 

From  Sao  Paulo,  Brazil.  Presented  by  Dr.  H.  M.  Lane,  Mackenzie  College. 
Received  May  25,  1905. 

14420.  Pumo  Creolo.    Seed  from  near  Cotia,  State  of  Sao  Paulo,  Brazil. 

14421.  Seed  from  Pirassununga,  State  of  Sao  Paulo,  Brazil. 

14422  to  14431. 

From  Honolulu,  Hawaii.  Presented  by  Mr.  Ralph  S.  Hosmer,  superintendent 
of  forestrv,  Hawaiian  Bureau  of  Agriculture  and  Forestry.  Received  May  31, 
1905. 

14422.  Rauwolfia  sandwincensis. 
Native  name  Hao.     A  small,  milky  tree. 
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14422  to  14431— Continued. 

14423.     Cheirodendron  gaudichaudii. 

Native  name  Olapa.  A  tree  30  to  50  feet  high.  The  natives  prepare  a  blue 
(lye  from  the  bark  and  leaves. 

14424.  MaBA   SANDWICEN8IS. 

Native  name  lAima.     (xrows  to  a  height  of  from  20  to  40  feet. 

14425.  CAE8ALPIN1A    KAUAIENSIS. 

Native  name  JJhiuhi.     A  low  shrub  3  to  4  fee 

14426.  Erythrina  monosperma. 

Native  name  Wiliwili.  An  ornamental  tree  20  to  25  feet  high,  with  ehort, 
thick  trunk  and  spreading  crown.  The  tree  loses  its  leaves  in  late  summer, 
and  in  the  spring  oefore  the  new  leaves  are  out  scarlet  flowers  appear.  Tlie 
wood  is  soft  and  corklike. 

14427.  Dracaena  aurea. 

Native  name  Ifalapepe.  A  glabrous  tree  20  to  25  feet  high,  from  the  wockI 
of  which  the  natives  used  to  carve  their  idols. 

14428.  Myrsine  lasskrtiana. 

Native  name  Kolea.  A  tree  20  to  50  feet  high.  The  natives  used  to  extract 
a  red  dve  from  the  bark. 

14429.  Alphitonia  ponderosa. 

Native  name  Kauwila.  A  tall  tree,  often  attaining  50  to  83  feet.  The  wood 
is  remarkable  for  close  grain,  hardness,  and  heavy  weight,  on  which  account 
the  natives  preferred  it  for  making  spears,  mallets  for  beating  kapa,  and  other 
tools;  turns  black  with  age. 

14480.     Dodonaea  viscosa. 
Native  name  Aalii. 

14431.     Myoporum  sandwicensis. 

*  *  Nati  ve  name  Nneo.  Engl i j<h  name  *  bastard  sandalwood . '  Tree  20  to  30  feet 
high.  The  wood  of  this  tree,  most  so  the  roots,  ])ecomes  fragrant  on  dry- 
ing, with  an  odor  resembling  that  of  sandalwood,  whence  its  Knglish  name. 
After  the  exhaustion  of  the  true  sandalwood  it  was  exported  for  some  time  to 
C h  i na  as  a  substi tute. "     ( HiUebrand. ) 

14432.  Gerbera  jamesoni.  Barberton  daisy. 

From  Louren^o  Marquez,  East  Africa.  Presented  by  Mr.  A,  E.  Graham- 
Lawrence,  thru  Hon.  VV.  Stanley  Hoi  lis.  United  States  consul.  Received  July 
14,  1905. 

14433.  (U  nde  term  ined. )  "  Lemoncito." 

From  Manila,  P.  I.  Received  thru  Capt.  George  P.  A  hern,  chief  of  the  Bureau 
of  Forestry,  Manila  Bureau  of  Agriculture,  July  17,  1905. 

"This  is  a  small  plant,  the  height  of  which  does  not  exceed  one  and  one-half  of 
that  of  a  man,  and  is  known  only  by  the  name  of  '  lemoncito.'  It  usually  has  about 
live  very  leafy  branches.  Its  trunk  is  nearly  20  centimeter  in  diameter,  of  a  light- 
vellow  color,  with  blackish  spots  hardly  perceptible,  and  of  a  fine  fibrous  texture. 
It  is  not  very  well  known  by  the  common  people.  Its  branches  are  slender  and 
produce  leaves  in  groups  of  three,  the  middle  one  bemg  the  largest;  in  the  growth  ol 
the  leaves  are  found  thorns  somewhat  pronounced;  the  groups  of  leaves  are  arranged 
in  alternating  order  on  either  side  of  the  branch  up  to  the  end.  Its  trunk  has  no 
odor,  but  its  fruit  has  an  agreeable  odor  somewhat  like  maraschino.  They  appear 
between  the  groups  of  leaves  at  the  time  of  opening  of  the  calyx  of  a  flower  from 
w^hich  they  come,  and  are  sometimes  found  in  clnst<*rs  and  sometimes  single.  In  the 
month  of  May  this  plant  produces  fruit  in  abundance  and  they  ripen  in  a  few  days. 
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They  have  an  oval  form  with  a  pronounced  fiery  color,  are  aromatic  and  edible  with 
a  somewhat  acrid  yet  sweet  taste. 

'•Commonly  people  who  have  lemoncito  trees  make  sirup  from  the  ripened  fruit 
and  also  preeerve  them . "     (A hem . ) 

14434  to  14463. 

From  Mexico.  Secured  hy  Prof.  P.  H.  Rolfs,  in  charge  of  the  Subtropical  Labo- 
ratory, Miami,  Fla.,  while  traveling  in  Mexico  as  agricultural  explorer  of  the 
Office  of  Seed  and  Plant  Introduction  in  April,  May,  and  June,  1905. 

14434.    Prlnus  sp.  *'Ceruella." 

**  A  form  of  native  Prunus,  resembling  the  i)each  in  color,  about  the  size  of 
a  damson  plum.  Secured  at  Jalapa,  Mexico.  This  plum  grows  in  that  neigh- 
borhood; consequently  it  is  possible  that  seedlings  from  it  will  l)eable  to  mam- 
tain  themselves  in  extreme  southern  Florida  and  Porto  Rico.  (Lab.  No. 
289.)"     (Rolfs,) 

14486.    Persea  gratissima.  Avocado. 

"A  small  quantity  of  bud  wood  secured  from  a  tree  that  blooms  in  January 
and  ripens  fruit  in  May.  The  special  value  of  this  ])articular  trte  lies  in  the 
fact  that  it  ripens  in  so  short  a  time  after  blooming.  The  fruit,  altho  delicious 
and  otherwise  good,  is  too  small  to  prove  of  value  on  the  market.  Its  si)ecial 
value,  however,  lies  in  the  fact  that  when  it  comes  into  bearing  it  can  be  used 
'  for  hybridizing  with  the  early  forms  that  do  have  marketable  fruit,  and  con- 
sequently the  introduction  is  very  desirable.     (Lab.  No.  295. ) "     {Rolfs. ) 

14486.  CcccRBiTA  sp.  Squash. 

"This  is  a  peculiar  native  (?)  squash  that  is  grown  to  some  extent  for  the 
market,  and  it  is  possible  that  it  would  be  of  use  in  the  Southern  States  for  a 
summer  vegetable  on  account  of  its  extremely  hard  outer  skin.  (I^b.  No. 
296.)"     (Rolfs.) 

14487.  Caksalpinia  sp. 

"This  is  a  flowering  shrub  found  at  Papantla,  State  of  Vera  Cruz.  It  resem- 
bles to  some  extent  a  plant  already  grown  in  Florida  and  known  as  the  dvxirj 
Poinciana  (Caesalpina  jnUcherrima).  It  differs  from  this,  however,  in  produ- 
cing a  much  greater  abundance  of  flowers" and  growing  about  twice  the  height. 
It  is  a  distinct  species  from  that  mentioned.     ( Lab.  No.  297. ) "     (Rolfs. ) 

14488.  Ficus  sp. 

**A  number  of  ripe  fruits  of  this  tree  were  secured  from  the  public  garden  at 
Papantla.  The  fruits  are  about  the  size  of  black  walnuts,  and  are  inedible, 
tho  not  of  unpleasant  flavor;  but  the  tree  is  very  decorative.  In  general  char- 
acter of  the  tree  and  look  of  the  leaves,  this  species  would  classifv  near  Ficus 
canca.     (Lab.  No.  298.)'*     (Rolfs.) 

14489.  Hibiscus  sp. 

"An  Hibiscus  that  appears  to  be  a  native,  bearing  a  very  dark  maroon- 
colored  bloom.     Quite  snowy  and  striking.     (Lab.  No.  299. )  "     (Rolfs. ) 

14440.  Vanilla  sp.  '* Pompon." 

"This  species  is  a  very  strong-growing  vanilla.  Produces  the  largest  pods 
and  in  considerable  qiiantitv.  Secured  near  Papantla,  Vera  Cruz.  (Lab. 
No.  308.)"     (Rolfs,) 

14441.  Vanilla  planifolia  (?).  Vanilla. 

"This  number  appears  to  be  the  true  V.  planifolia,  but  could  not  be  identi- 
fied. It,  however,  is  one  of  the  vanilla-producing  species.  (Lab.  No.  309. ) " 
(Rolfs.) 

14442.  Vanilla  planifolia.  Vanilla. 

"This  was  secured  from  a  vanillary  some  10  or  12  miles  from  Papantla.  It 
is  probably  the  true  V,  planifolia.  It  is  from  this  species  that  most  of  the  com- 
mercial material  is  produced  in  this  section.     (Lab.  No.  310. ) "     (Rolfs. ) 
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14434  to  14463— Continued. 

14448.     Vanilla  sp.  Vanilla. 

**The  exact  status  of  this  number  can  not  be  learned  until  the  flowers  and 
fruit  shall  have  been  studied.  It  is,  however,  not  V.  planifolia.  (Lab.  No. 
311.)"     (Rolfs,) 

14444.  Vanilla  sp.  Vanilla. 

'*This  is  rather  a  weak-growing  species  of  the  vanilla  genus,  but  I  have  been 
told  that  it  produces  beans  of  unusual  strength.  Secured  on  the  Isthmus  of 
Teh uan tepee.     (Lab.  No.  312.)"     (Rolfs,) 

14445.  Vanilla  sp.  Vanilla. 

**This  is  a  very  narrow-leaved  species.  It  is  not  a  vigorous  grower,  but  is 
said  to  be  of  considerable  value.  Secured  on  the  Isthmus  of  Tehuantepec. 
(Lab.  No.  313.)"     (Rolfs.) 

14446.  Vanilla  sp.  Vanilla. 

"Quite  similar  to  313  and  may  prove  to  be  the  same  species,  but  in  the  field 
it  showed  considerable  difference,  due  to  the  place  where  it  was  growing. 
Secured  on  the  Isthmus  of  Tehuantepec.     (Lab.  No.  314.)"     (Rolfs,) 

14447.  Bambusa  vulgaris  (?).  Bamboo. 

"This  gigantic-growing  bamboo  was  seen  all  along  the  way  from  a  few  miles 
below  Teziutlan  to  Papantla.  It  has  l^ecome  rather  thoroly  established,  and 
would  appear  to  be  a  native  of  this  region.  A  small  quantity  of  good  seed 
was  obtained  from  fruiting  specimens.     (Lab.  No.  316.)"     (Rolfs.) 

14448.  Mangifera  indica.  Mango. 

**Seed  of  what  is  commonly  called  Manila  mango.  This  is  probably  the 
same  mango  that  is  called  the  Philippine  mango  in  Cuba.  Very  little  fiber. 
Fruit  very  long,  about  5  inches,  sometimes  longer  than  this,  about  3  inches 
broad  at  its  broadest,  about  li  to  2  inches  thick.  Delicious  flavor,  free  from 
turpentine,  and  the  best  varieties  can  be  eaten  with  a  spoon,  it  being  possible 
to  cut  the  fiber  with  an  ordinary  teaspoon.     (Lab.  No.  317. )"     ( Ro^s.) 

14449.  Oabica  papaya.  Papaw. 

**A  very  handsome  specimen  of  this  fruit  was  purchased  for  the  seed, 
(Lab.  No.  318. )"     (Rolfs.) 

14450.  Castilla  elastica.  Rubber. 
(Lab.  No.  319. ) 

14451.  LvcoPERsicuM  E8CULENTUM.  Tomato. 

"A  small  tomato,  which  is  said  to  be  a  native  of  Mexico  and  one  that 
occurs  very  commonlv,  especially  on  the  Isthmus  of  Tehuantepec.  (Lab. 
No.  320.)"     (Rolfs.) 

14452.  Ananas  sativus.  Pineapple. 

**  Known  as  the  Guatemala  Spineless  White,  This  variety  has  a  number  of 
points  that  would  commend  it  for  our  ui^e— spineless,  ripens  early,  is  delicious, 
and  apparently  a  good  shipper.     (Lab.  No.  323. )"     (Rolfs, ) 

14453.  CiCER  ARiETiNUM.  Chick-pea. 

"This  is  a  legume  which  in  some  respects  resembles  the  English  pea,  and  is 
used  very  largely  in  preparing  soups  and  dishes  of  that  kind.  It  is  not  gen- 
erally used  in  this  country,  but  if  it  should  prove  to  do  well  the  Spanish  mar- 
ket would  use  all  that  could  be  furnished  lor  some  time.  (Lab.  No.  327.)" 
(Rolfs,) 

14464.     Casimiroa  edulis.  White  sapota. 

(Lab.  No.  328.) 

14466.  '<Haba." 

"A  legume  to  be  found  on  most  of  the  markets.     (Lab.  No.  329. )"    (Rolfs. ) 
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14434  to  14463— Continued. 

14456.     Prunus  sp.  '*Ceruella." 

"This  species  is  said  to  be  a  native  of  Mexico  and  to  grow  very  luxuriantly 
in  the  repons  where  oranges  are  produced.  If  this  could  be  grown  in  Florida 
and  Porto  Rico  it  would  be  a  very  desirable  acquisition.  (Lab.  No.  331.)" 
( R(^fs. ) 

14457.       MUSA    ENSETE. 

"Seed  secured  in  Mexico  City.     (Lab.  No.  332.)"     (Rolfs,) 

14458.  Bactris  major.  Palm. 

"Verv  ornamental  palm  from  the  Isthmus  of  Tehuantepec.  (I^b.  No. 
333.)"  '  (Rol/8.) 

14459.  Zea  hays.  Com. 

"Corn  that  grows  along  the  Isthmus  of  Tehuantepec.  It  has  some  (jualities 
that  mav  adapt  it  for  growth  in  the  extreme  southern  part  of  the  United 
States.    '(Lab.  No.  334.)"     (Rolfs.) 

14460.  **Haba." 

"Seed  of  another  species  of  legume,  which  occurs  Commonly  on  the  various 
markets  in  Cu>>a.     ( Lab.  No.  336. ) "     ( Rolfs. ) 

14461.  *'Bayo." 

"Seed  of  another  legume.  Secured  in  the  Vera  Cruz  market.  (Lab.  No. 
337.)"     (Rolfs.) 

14462.  Ervum  lens.  Lentil. 

"Appears  to  be  a  lentil,  as  grown  in  Eurojje.  Secured  in  the  Vera  Cruz 
market,     ( Ub.  No.  338. ) "     ( Rolfs. ) 

14463. 

"Seed  of  the  tree  referre<l  to  under  *No.  295.'     (Lab.  No.  33S.)"     (Rolfs.) 

14464.  CiXNAMOMUM  CAMPHORA.  CamphoT. 

This  number  (14464)  was  assigned  to  camphor  plants  distributed  by  Mr.  E.  M. 
Byrnes,  superintendent  of  gardens  and  grounds,  in  order  to  keep  a  record  of  the 
distribution. 

The  seeds  from  which  the  plants  were  grown  came  from  various  8<^)urces. 

14465.  Zea  mays.  Com. 

From  Houston,  Tex.     Received  thru  Dr.  S.  A.  Knapp,  July  14,  1905. 

Laguna,  Secured  by  Doctor  Knapp  from  Mexico.  "This  is  a  new  variety.  Was 
grown  in  Texas.  In  the  latitude  of  north  Texas  this  could  be  planted  as  late  as  the 
first  of  August. ' '     ( Knapp. ) 

14466.  Trifolium  incarnatum.  Crimson  clover. 

From  Richmond,  Va.     Received  thru  T.  W.  AV ood  &  Son,  July  20,  1905. 
Late. 

14467.  Vicia  villosa.  Hairy  vetch. 

From  Richmond,  Va.     Received  thru  T.  W.  Wood  &  Son,  July  20,  1905. 

14468.  ViciA  FABA.  Horse  bean. 

From  Montreal,  Canada.     Received  thru  William  Ewing  &  Co.,  July  20,  1905. 

14469.  GossYPiuM  sp.  Cotton. 

From  Chicago,  111.     Received  thru  Mr.  I.  L.  Hauser  (?),  225  Dearborn  street, 
July  17,  1905. 

97 


168  SEEDS   AND   PLANTS   IMPORTED. 

14470.  Eragrostis  abyssinica.  Teflf. 

From  San  Giovanni  a  Teduccio,  near  Naples,  Italv.     Reeeive<i  thru  Dammann 
&Co.,  July  21,  1905. 

14471.  Xanthosoma  sagitttfolium.  Tantia. 

From  Mayaguez,  P.  R.     Received  from  the  Agricultural  Experiment  Station, 
July  24,  19a5. 

"This  variety  is  in  many  reepeirts  the  best  of  all  the  yautia^^  cultivated  in  tropical 
America.  It  yields  3  to  5  pounds  to  the  hill,  and  can  be  grown  on  a  great  variety  of 
soils.     It  recjuires  about  ten  months  to  mature. 

''This  vanetv  is  known  as  ^Rolliza*  in  Porto  Rico.  It  is  also  grown  in  Trinidad, 
Venezuela,  and  Balize,  British  Honduras.  The  fresh  roots  contain  20  per  cent  to 
28  per  cent  of  starch,  with  very  little  fiber.  *No.  1,'  of  P.  R.  Exp.  Station." 
{Barrett.) 

14472  and  14473. 

From  Manila,  P.  I.     Received  thru  Capt.  George  P.  Ahern,  chief  of  the  Bureau 
•  of  Forestry,  July  24,  1905. 

14472.     Orania  philippinensis.  Palm. 

"A  palm  indigenous  to  the  Philippine  Islands."     (Ahern  ) 

14478.     Panda Nus  luzonensis. 

*'A  plant  indigenous  to  the  Philippine  Islands,  found  at  elevations  up  to  600 
meters  above  sea  level.  A pparently  closely  related  to  Pandanus  sylvestris  Bory, 
from  the  island  of  Reunion,  differing  in  its  larger  size,  longer  leaves,  etc. 
Described  in  Bulletin  No.  17,  Bureau  of  Government  Laboratories,  Manila, 
P.  1.,  'New  or  Noteworthv  Philippine  Plants,  II,'  by  Botanist  Elmer  D.  Mer- 
rill."    (Ahern.) 

14474.  ViGNA  SINENSIS.  Co'VTpea. 

From  Grovetown,  Ga.     Received  thru  Mr.  W.  W.  Hamilton,  July  26,  1905. 

14475.  SoLANUM  coMMERSOM.  Aquatic  potato. 

From  Montevideo,  Uruguay.     Received  thru  Dr.  J.  Clyde  Macartney,  July  26, 
1905. 

14476.  Opuntia  sp.  Prickly  pear. 

This  number  (14476)  wa.s  assigned  to  about  500  Hee<lling  cacti  sent  by  Mr.  Luther 
Burbank,  Santa  Rosa,  Cal.,  to  Dr.  S.  A.  Knapp,  San  Antonio,  Tex.,  for  planting  on 
the  Government  demonstration  farm. 

14477  to  14479. 

From  City  of  Mexico,  Mexico.     Received  thru  Dr.  J.  N.  Rose,  of  the  United 
States  National  Museum,  July  28,  1905. 

A  collection  of  unidentified  plants. 

14480.  Ipomoea  batatas  (?).  Dahomey  sweet  potato. 

From  Bordeaux,  France.     Received  thru  Hon.  Albion  W.  Tourgee,  United  States 
consul,  July  31,  1905. 

This  plant  "is  a  native  of  Dahomey  and  very  prolific.  The  leaves  of  the  plant  can 
be  used  as  a  substitute  for  spinach,  and  the  tubern,  containing  a  higher  percentage  of 
sugar  than  beets,  are  fine  flavored  and  make  exceptionally  good  food  for  live  stock.'* 
( Tourgee. ) 

14481.  LiuuM  LONGIFLORUM  EXiMEUM.  Easter  lily. 

From  Washington,  D.  C.     Received  July  31,  1905.     Selected  bulbs  grown  in 
the  Department  greenhouses. 
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14482.  J  UNCUS  EFFUSUS.  Matting  rush. 

From  California.    Collected  under  the  direction  of  Prof.  A.  V.  Stuuenrauch. 
Roots  eecared  from  California  marshee  for  work  on  the  matting-rush  industry. 

14483.  Cyperus  sp. 

From  Kobe,  Japan.     Received  thru  Mr.  A.  G.  Boyer,  at  North  Galveston,  Tex., 
April,  1904. 

14484  and  14485.    Capsicum  annuum.  Pepper. 

From  Malaga,  Spain.    Received  thru  Hon.  D.  R.  Birch,  United  States  consul, 
July  31,  1905. 

14484.     Chili'.  14485.     Large  red  sweet  coin. 

**  This  pepper  is  the  most  (x>mmon  variety  on  sale  here,  and  the  fruits  are  usually 
about  8  inches  in  length.'*     ( Birch. ) 

»     14486.     Schoenocaulon  OFFICINALE  ( ?).  "Cebadilla." 

>  From   San  Luis  Potot?i,   Mexico.     Received  thru  Dr.   Edwanl    Palmer  from 

Dr.  Gregorio  Borroeta,  July  31,  1905. 

An  insecticide  wash  for  cattle  infected  with  ticks  is  said  to  be  prepare<l  from  these 
plants.  Related  to  the  fly- killer  (Amiranthium  muscaeloxicum)  and  to  the  green 
nellebore  (  Veratnun).     Imported  for  experiments  in  Cuba. 

14487.  Prunus  sibirica.  Siberian  apricot. 

From  Jamaica  Plain,  Mass.     Received  thru  the  Arnold  Arboretum,  July  28, 
1905. 

This  variety  is  said  to  be  perfectly  hardy  in  Massachusetts. 

14488.  BiDEKs  HETEROPHYLLA.  ''Malpe"tea. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  August  1, 
1905. 

"A  great  part  of  the  stuff  sold  as  Hea'  in  Mexico  is  the  rolled  leaves  of  this  plant." 
^      (Chi«)lm. ) 

^     14489.     (Undetermined.) 

From  Tacoma,  Wash.     Presented  by  Gen.  William  G.  Le  Due.     Received  July 
27,  19a5. 

"Plant  said  to  be  used  by  the  Indians  as  a  cure  for  *  mountain  fever;'  fruits  are 
edible."     (Le  Due.) 

14490.    SoLANUM  TUBEROSUM.  Fotato. 

From  Edinburgh,  Scotland.     Secured  by  Prof.  L.  R.  Jones,  of  the  Vermont 
Experiment  Station,  from  T.  A.  Scarlett,  and  sent  direct  to  Burlington,  Vt. 

El  Dorado.  "A  potato  that  is  of  peculiar  prominence  for  disease  resistance.  In 
1904  speculation  forced  the  price  as  high  as  $16  a  pound. ' '    ( Jones. )    (See  No.  13034. ) 

^     14491.    Narcissus  poeticus  alba  fl.  pi. 

From  Edinburgh,  Scotland.     Received  thru  the  Royal    Botanical  Gardens, 
August  7,  19(S. 


14492.    Panicum  maximum.  G-uinea  grass. 

From  Australia.     Received  thru  J.  M.  Thorburn  &  Co.,  New  York,  N.  Y., 
May  25,  1905. 
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14493  to  14497. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  May  26,  1905. 
Clover  and  alfalfa  seedn: 

14493.  Trifolitm  pratrnse.  Red  clover. 
Trefie,  violet  de  Rusaie. 

14494.  Tri FOLIUM  iNCARNATL'M.  CrixnBon  clover. 
Trefle,  incarnal  de  liussie. 

14495.  Trifolium  repens.  White  clover. 
TreflCy  blanc  de  Russie. 

14496.  Medicago  sativa.  Alfalfa. 
Luzerne  de  Pensa  (Simbirsk). 

14497.  Medicago  sativa.  Alfalfa. 
Luzerne  de  Charkow. 

14498.  Persea  indica. 

From  Monte,  Grand  Canary.  Presented  by  Mr.  Alariciis  Delmard.  Rei'eivtHi 
June  1,  1905. 

Seeds  from  Teneriffe.  "Procured  for  the  nurpone  of  growing  ntocks  upon  which 
to  graft  seedling  avocado  (Persea  graiimiiwa)  for  planting  in  localities  which  require 
a  more  hardy  stock  than  tne  latter."     ( Fairchild. ) 

14499.  ViGNA  SINENSIS.  Cowpea. 

From  Richmond,  Va.     Received  thni  T.  W.  Wood  &  Sons,  June  1,  19^05. 
]yo7iderful. 

14600  to  14775.     Andropogon  sorghum.  Sorghum. 

From  Bombay  Presidency,  India.  Rt'ceived  by  the  Office  of  Grass  and  Forage 
Plant  Investigations,  April  27,  1901^,  from  Hon.  J.  W,  MoUison,  Inspector- 
General  of  Agriculture  in  India.  Turned  over  to  the  Office  of  Seed  ana  Plant 
Introduction  and  numbered  in  the  spring  of  1905. 

A  collection  of  sorghums  obtained  from  Surat  Farm,  Bombay  Presidency. 


14500. 

Dhavla  (A). 

14516. 

Gare  Nasik. 

14501. 

Kar  Juar. 

14517. 

Akada  (B). 

14502. 

Garia  Yellow. 

14518. 

Akada  (C). 

14503. 

EUichpuri. 

14519. 

Gangad. 

14504. 

Gare. 

14520. 

Garia  DhavUi. 

14505. 

Akada, 

14521. 

Akada  (D). 

14506. 

Garia  Yellow  (A). 

14522. 

Gavaihi. 

14507. 

Yellaspuri 

14523. 

yihra  Khandesh. 

14508. 

Kalbondi. 

14524. 

Bile  Juar. 

14509. 

Dhavhi. 

14525. 

Kondal. 

14510. 

( Variety     from     Samp- 

14526. 

Gari. 

14511. 
14512. 
14513. 

gaon.) 
Akada  (\), 
Sadagar. 
Kar  Juar  (A). 

14527. 
14528. 
14529. 
14530. 

Gudhagi. 
Duhi. 
Juari. 
Dakshni. 

14514. 

Paiam. 

14531. 

Afergar  (B). 

14515. 

NirmalL 

14532. 

Kar  Juar  ( B) . 
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14500  to  14775 — Continued. 

14533.  Akada. 

14534.  Mergari. 

14535.  MeldnnL 

14536.  Piilgar  (A). 

14537.  Nadial. 

14538.  Jawala. 

14539.  Akada  (E). 

14540.  Adola. 

14541.  B\UJuar(A). 
14543.  Akadii  Khandesh. 

14543.  Garia  or  Dhavla. 

14544.  Kondi. 

14545.  Rati. 

14546.  Gid'didgempu. 

14547.  Pulgar  Karajgi. 

14548.  Mumtnigal, 

14549.  (Sampgaon    variety 

No.  2) 

14550.  Pandharpuri  Jtamker. 

14551.  Deola. 

« 

14552.  Saphei. 

14553.  Lawhi. 

14554.  Ha^di. 

14555.  Pivali  Ward. 

14556.  Narli  Wani. 

14557.  Ushira. 

14558.  Kallxmdi, 

14559.  Edna. 

14560.  Dudhaivani, 

14561.  Charoli  Wani. 

14562.  Dukri  or  Talap. 

14563.  Daner. 

14564.  Bansmaii, 

14565.  Lokhamdi, 

14566.  Deolari. 

14567.  Argar. 

14568.  Bagle  or  Supte. 

14569.  Ringna. 

14570.  Motichur. 

14571.  Badgondcu 

14572.  Baidria. 

14573.  Deola  (A). 

14574.  Ganer. 

14575.  MohwanL 
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14576. 

Bani. 

14577. 

Pawana  Xadl. 

14578. 

Baidra  (A). 

14579. 

Lai  Guuja. 

14580. 

Patasl  Juar. 

14581. 

}fotichur. 

14582. 

Shohpuri. 

14583. 

Nadi/al. 

14584. 

Juari. 

14585. 

White  Dumraon. 

14586. 

Gumeri. 

14587. 

Ihikri. 

14588. 

Ihirgn. 

14589. 

Bami  of  Jalaon. 

14590. 

Bhauna  of  Jhansi. 

14591. 

Lai. 

14592. 

* 

Jharloo. 

14593. 

DoHija. 

14594. 

Bama. 

14595. 

Ixdiya. 

14596. 

Supeia. 

14597. 

Komhrai. 

14598. 

Pijaria  Ikxari  Banda. 

14599. 

Ikmri  Banda. 

14600. 

Pijaria. 

14601. 

Safed  DnpUi  Banda. 

14602. 

Alapuri. 

14603. 

Lhdari. 

14604. 

Ihifjadia  Zard. 

14605. 

Ikdayti. 

14606. 

Purhi  Magha. 

14607. 

Country  White. 

14608. 

Gugadia  Safed. 

14609. 

Jogin. 

14610. 

Don  mi. 

14611. 

Chatka. 

14612. 

Bangra. 

14613. 

Lalhi. 

14614. 

Bedaer. 

14615. 

Gngadia. 

14616. 

Gogla. 

14617. 

Purhi  MuralHid. 

14618. 

Dcifhi. 

14619. 

Ganga  Jamni. 
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14500  to  14776— Continued. 


14620. 

Jamnapuri. 

14621. 

Juar  of  Bijnore. 

14622. 

Bannia  Dadri, 

14623. 

Pirhahi  Lucknow, 

14624. 

Pirbahi  Ihiao. 

14625. 

Dadri  of  Unao. 

14626. 

Red  of  Ajangarh. 

14627. 

Bannia. 

14628. 

J'halaria. 

14629. 

Paundia. 

14630. 

Dudhia. 

14631. 

Jhangaria. 

14632. 

Jhalria. 

14633. 

Bannia  of  ASilapur. 

14634. 

Palarhia. 

14635. 

White  of  Ray  BareUy. 

14636. 

Natwa. 

14687. 

Lagwa. 

14638. 

Red. 

14639. 

White. 

14640. 

Mailki. 

14641. 

Ganga  Jali. 

14642. 

Dudghiya. 

14648. 

Nerio  Perio. 

14644. 

Bannia  of  Onvnpur. 

14645. 

Nandiyal. 

14646. 

Kahgar. 

14647. 

Lohor. 

14648. 

Yennigar. 

14649. 

Mamadpuri  Gidd. 

14650. 

Vilayati  or  Kempugidd. 

14651. 

Kalia  Gondicha  Vilayati. 

14652. 

Mud  Shedgar. 

14658. 

Khabha  Shedgar. 

14654. 

Vibhuti  Gnnd. 

14655. 

Kala  Gund. 

14656. 

Moti  Jondhala. 

14657. 

Pararnsali. 

14658. 

Udda  Maldani. 

14659. 

Gidd  Maldani. 

14660. 

BiUgar. 

14661. 

Gund. 

14662. 

Bile  Nandiyal. 

14668. 

AmaXdani. 

14664. 

Basewanpad, 

14665. 

Shedgar. 

14666. 

Shalu. 

14667. 

MdkchfmdrL 

14668. 

Holffi. 

14669. 

Hundi. 

14670. 

Zamli,                                 i 

14671. 

Koffi  Moti.                           1 

14672. 

Mangar. 

14673. 

KaUxmdi. 

14674. 

Duhar  Mashi. 

14675. 

Bendri. 

14676. 

GuldJuxvi. 

14677. 

Lakdi. 

14678. 

Shalu. 

14679. 

Niluu. 

14680. 

Gola. 

14681. 

Nirwati. 

14682. 

Gari. 

14688. 

Ellichpuri. 

14684. 

Khondi  Chandor, 

14685. 

Lakadia  Juar. 

14686. 

Dukri. 

14687. 

Dadar. 

14688. 

Khonde  Malegaon. 

14689. 

Shalu. 

14690. 

Lagwa  (A). 

14691. 

Dagdi. 

14692. 

7?erf  (erect-headed  of  No. 
14638). 

14698. 

Ju€Lr  Nandgaon. 

14694. 

Shalu. 

14695. 

Argad. 

14696. 

Dukn. 

14697. 

Hundi. 

14698. 

Gidd'Gapp. 

14699. 

Waradi  Juar. 

14700. 

Hundi. 

14701. 

Jondhala. 

14702. 

Maldani. 

14703. 

Tambdu 

14704. 

Gudadi. 

14705. 

Jagadi. 

14706. 

Dadia. 
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14500  to  14776— Continued. 

14707.  Fhrfaria, 

14708.  Deski  Perio. 

14709.  Shoiapuri. 

14710.  Chapti. 

14711.  Perio  Halko. 

14712.  Nialo, 

14713.  Ratadia. 

14714.  Juar. 

14715.  SundMa, 

14716.  Komasu  Juar. 

14717.  Shalu  Jxuxr. 

14718.  Malvan. 

14719.  Utavli. 

14720.  Sakar  Makar. 

14721.  Sundhia  (B). 

14722.  Sorghum  Amber. 

14723.  Sorghum  CoUier. 

14724.  Raj.  Ilansa. 

14725.  Imphee. 

14726.  Sakar  Makar  (A). 

14727.  Kend. 

14728.  Motichur, 

14729.  Perio. 

14730.  Sholapuru 

14781.  Chapti. 

14782.  Nialo. 
14738.  Rati  (A). 

14734.  Jogadi. 

14735.  EUichpuri  (A). 

14786.  EUichpuri  (B). 

14787.  Nilwa  Poona  (not  ordi- 

nary). 

14788.  Kempu  (C). 

14789.  Mei^gar  (A). 

14740.  Gidd  Juari. 

14741.  Wani  Perio. 

14742.  Kempu  Poona. 


14748. 

ICempu. 

14744. 

Kempu  (A). 

14745. 

Kempu  (B). 

14746. 

Kachakachi. 

14747. 

Gundi  Teni. 

14748. 

Kempu  Malkin. 

14749. 

Holgi  Gala. 

14750. 

Dudha  Mogra. 

14751. 

Tambdi  Shoiapuri. 

14752. 

Dukri  (A), 

14758. 

Dukri  (B). 

14754. 

Sargad. 

14755. 

Gund  Chikodi. 

14756. 

Gund  Chikodi  (A). 

14757. 

Gund  (A). 

14758. 

Paramgali. 

14759. 

Hassar  Juar  (Samj>- 
gaon). 

14760. 

i/ofwar. 

14761. 

Holgi  Jola.' 

14762. 

Chikna. 

14763. 

Maldani {A)  (Poona). 

14764. 

Kempu  (D). 

14765. 

Vairagad  Belsi. 

14766. 

Kagi. 

14767. 

Darker. 

14768. 

Darker  (A). 

14769. 

Sundhia  JuuKir  (Poona 
Farm). 

14770. 

Nihca  (Bombay  Presi- 
dency). 

14771. 

UtavU. 

14772. 

Kavli 

14773. 

Charodi  ( Surat  Farm ) . 

14774. 

A meria  Sundhia  ( Nadiad 
Farm). 

14775 

Fnrfaria. 

14776.    Panicum  maximum. 

From  Sydney,  New  South  Wales. 
Received  June  3,  1905. 


Presented  V)y  Anderson  &C.'o.,  (.ietjrge  street. 


147.77.    Opcntia  ficus-indica. 


Prickly  pear. 


From  Honolulu,  Hawaii.     Presented  by  Mr.  0.  C.  Conradt.     Keoeived  June  3, 
1905. 
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14778.    JuNCUS  EFFusus  coNGLOMEiiATUS.  Mattuig  rush. 

From  Cat  Island,  S.  C.     Collected  by  Mr.  J.  H.  Tull,  June  1,  1905. 

14779  to  14785.    Oryza  sativa.  Rice. 

From  Nagpur,  India.     Presented  by  Hon.  J.  W.  Mollison,  Inspector-General  of 
Agriculture.     Received  June  5,  1905. 

14779.  Biuhhah  Bhog. 

'*  A  fine-scented  variety  grown  in  Bengal  Presidency.  Grows  best  on  clav 
or  sandy  loam,  and  requires  ample  water  till  the  variety  comes  into  ear.  * 
( Mollison. ) 

14780.  Welchi 

"A  coarse  variety  grown  in  Bombay  Presidency.  Requires  black  soil  and 
ample  water  till  ripening.'*     (^foUi8(m. ) 

14781.  Kamod. 

*'A  fine-scented  variety  grown  in  Bombay  Presidency.  Grows  on  black'or 
light  soil,  and  requires  aaiple  water  till  ripening."     {MoUison.) 

14782.  Bdsmati. 

(See  remarks  on  No.  14779. ) 

14783.  Dad  KhanL 

(See  No.  14779,  with  the  exception  that  this  is  not  a  scented  variety.) 

14784.  Amhe  Mohr. 

**A  fine-scented  variety  grown  in  Bombay  Presidency.  Requires  black  soil 
and  ample  water  till  ripening."     [Mollison.) 

14785.  Katri  Bhog. 

(See  remarks  on  No.  14783.) 

14786.  Medica(}0  sativa.  AI£ed£a. 

From  Tashkend,  Turkestan.    Received  thru  Mr.  H.  W.  Diirrschmidt,  June  3,  1905. 

14787.  Opuntia  sp.  Prickly  pear. 

From  San  Luis  Potosi,  Mexico.     Received  from  Dr.  Mward  Palmer,  thru  Dr. 
J.  N.  liose,  of  the  United  States  National  Museum,  June  9,  1905. 

Tuna  Tapima  de  CasiiUcu 

14788.  Freesia  sp. 

From  Burnett,  Cal.     Received  thru  Rees  &  Compere,  June  12,  1905. 

14789.  Nerine  sp. 

From  Raleij^h,  N.  C.     Received  thru  Prof.  W.  F.  Massey,  Agricultural  Experi- 
ment Station,  June  12,  1905. 

14790.  Hyacinthus  orientalis.  Roman  hjracinth. 

From  Burnett,  Cal.     Received  thru  Rees  &  Compere,  June  13,  1905. 

Albulus.     From  S.  P.  I.  No.  12233.     Received  from  J.  M.  Thorbum  &  Co.  in  the 
autumn  of  1904. 

14791  to  14798.    Zea  mays.  Com. 

From  Richmond,  Va.     Received  thru  T.  W.  Wood  &  Sons,  June  13,  1905. 

Recommended  to  be  the  best  varieties  of  corn  for  feeding  green  to  stock;  to  be 
tested  on  sandy  land  near  Wiisliington,  D.  C. 

14791.  Cocke's  Prolific.  14795.  HoW s  Strawberry. 

14792.  White  Columbia.  14796.  Eureka. 

14793.  Jfickort/  King.  14797.  Virginia  Emilage. 

14794.  Mammoth  Shoe  Peg,  14798.  Blount's  l^olific. 
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14799.     Freesia  sp. 

From  Great  Neck,  Long  Island,  N.  Y.     Received  thru  Mr.  Rudolph  Fischer, 
June  13,  1905. 

Parity. 

24800.     SoLAXUM  TUBEROSUM.  Fotato. 

From  Ehnira,  N.  Y.     Received  thru  Prof.  L.  R.  Jones  from  Mr.  C.  F.  Vander- 
hoff,  Oak  Grove  fruit  farm,  May  18,  1905. 

Blightproqf.  "Recommended  as  remarkably  resistant  to  disease  (blight)  and 
also  excelling  in  vield,  size,  uniformity,  an  J  compactness  of  tuber  development  in 
the  hills."     {Jotiei.)     (L.  R.  Jones's  No.  64.) 

14801.     GossYPiUM  sp.  Cotton. 

From  Lima,  Peru.     Received  thru  W.  R.  (xrac^e  &  Co.,  New  York,  N.  Y.,  June 

7,  1905. 

Seed  of  Peruvian  cotton  grown  at  lea,  in  the  southern  part  of  Peru. 

14802  to  14805. 

From  Pfiffelbach,  near  Apolda,  Germany.     Received  thru  Mr.  A.  Kirsche,  June 

8,  1905. 

14802.  AvENA  sATivA.  Oat. 

14803.  Triticum  vulc4are.  Wheat. 
Spring. 

14804.  Beta  vulgaris.  Beet. 
Ideal. 

14805.  DAUcrs  carota.  Carrot. 


14806  to  14810.    Opuntia  ficus  indica.  Prickly  pear. 

From  Malta.     Received  thru  Dr.  G.  Eiorg,  of  San  Giovanni,  June  12,  1905. 

14806.  Small,    yellow-fruited,  14809.     Reddish  yellow  fruited, 

seedles.*?.  seedless. 

14807.  White-fruited.  14810.     Yellow-fruited. 

14808.  Red-fruited. 

14811.  PoLiANTHES  TUBEROSA.  Tuborose. 

From  Austin,  Tex.     Presented  by  Mr.  F.  T.  Ramsey.     Received  June  16,  1905. 

14812.  LiLiUM  PHiLippiNENsR.  Bonguet  lily. 

From  Boston,  Mass.     Received  thru  R.  &  J.  Farquhar  &  Co.,  June  16,  1905. 

14813  and  14814. 

From  Manila,  P.  I.  Received  thru  Prof.  William  S.  Lyon,  horticulturist  in 
charge  of  seed  and  plant  introduction,  Bureau  of  Agriculture,  Manila,  P.  I., 
June  6,  19a5. 

14813.     Eriodendron  anfractuosum. 

*'The  lint  with  us  is  a  better  color  than  some  of  the  kapok  that  comes  from 
Java,  and  commands  a  better  price  in  this  market.  It  is,  I  think,  perhaps 
due  more  to  climatic  or  soil  influences  than  to  any  varietal  difference." 
{Lyon.) 

14814.       OrANIA    PHIIJPPINENSI8. 


'^Pericarp  rich  in  starch — 24  j)er  cent.     Very  ornamental.**     {Lyon.) 
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14815.    Nephelium  mutabile. 

From  Buitenzorg,  Java.     Presented  by  Doctor  Treub,  director  of  the  Departmeat 
of  Agriculture.     Received  June  19,  1905. 

14816  to  14821.    Opuntia  figus  indiga.  Prickly  pear. 

From  Palermo,  Sicily.     Received  thru  Dr.  A.  Borzi,  director  of  the  Botanic 
Gardens,  June  10,  1905. 

14816.  Zuccarina.  14820.     BianchL 

14817.  Prutii  Sanguinei,  14821.     (Miscellaneous;  unla- 

14818.  SemaChiupi,  beled.) 

14819.  Rom. 


14822  to  14839.  Opuntia  spp. 

From  Sfen   Luis  Potosi,  Mexico.     Received  from  Dr.  Edward   Palmer,   thru 
Doctor  Rose,  of  the  National  Museum,  June  19,  1905. 


14822. 

Blanca Oryslalina.  (Doc- 

14831. 

Cacalota    Blanc  a. 

tor  Rose's  No.  580/05. ) 

(604/05. ) 

14828. 

Redonda     Colorado. 

14832. 

Camuem  or  Cavie^na. 

(581/05.) 

(606/05. ) 

14824. 

Pach(ma,     (582/05.) 

14833. 

Tuna  Blanca.     ( 607/05. ) 

14826. 

Ciuoa.     (583/05.) 

14834. 

Xoco  71  ochtli     Agre. 

14826. 

JoconosUe.     (595/05.) 

(608/a5. ) 

14827. 

DurasniUo       Blanco, 
(597/05.) 

14885. 

JoconoBtle  Cambria, 
(609,/05.) 

14828. 

Narancada. 

14836. 

Cameom  Color  de  Rose, 
(610/05.) 

14829. 

Cueja     A  r  antidea. 

14837. 

A  m  er  e  a      Man  s  a  . 

(600/05.) 

(612/05.) 

14880. 

Mansa     Colorado, 

14888. 

San    Miguel    Lania, 

(600/05.) 

(617/05.) 

14889.     Nopalea.     (661/05.) 

"An  opuntia  found  in  the  dense  wood  to  the  height  of  20  or  more  feet. 
Where  found  alone  exposed  it  haa  a  neat,  rather  compact  top,  with  a  naked 
stem  of  7  to  9  feet  and  from  6  to  8  inches  in  diameter,  with  bunches  of  thorns 
up  the  stem.     The  fruits  are  small."     (Palmer.) 


14840  to  14869. 

From  Frescati,  near  Stockholm,  Sweden. 
June  21,  1905. 

A  collection  of  grass  and  forage  crop  seeds: 

14840.     Agrostis  asperula. 

avkna  planiculmis. 

BrOMUS   ANDI>fUS. 

ASCHKRSONI- 


14841. 
14842. 
14843. 


Dactylis 

ANA. 


14844.  Elymus  chubutensis, 

14845.  Elymus  sabulosus. 

14846.  Phleum  michelii. 

14847.  POA    ATTICA. 

14848.  Triticim  cristatum. 

14849.  Triticl'm  dasyanthum. 


Presented  by  Prof.  V^eit  Wittrock, 

14850.  Triticum  desertorvm. 

14851.  Triticum  intermedium. 

14852.  Triticum  violaceum. 

14853.  Medicago  carstienkis. 
14864.  Melilotus  elegans. 

14855.  M  ELI  LOTUS  sulcata. 

14856.  Melilotus  tommasini. 

14857.  Trifolium  alpestre. 

14858.  Trifx)Lium  badidm. 

14859.  Trifolium  montanum. 
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14860. 

TrI  FOLIUM       or  H  ROLE  IT 

CUM. 

14861. 

Tripoli  I'M  rubens. 

14862. 

V'ICIA    ALTIhSIMA. 

14863. 

Vkia  calcarata. 

14864. 

A'lClA    DASYC'ARPA. 

14865. 

ViCIA   DI8PERMA. 

14866. 

ViCIA    DUMETORUM. 

14867. 

ViriA   crandiflora  ki 

TAIBBLIANA. 

14868. 

Vkia  pihipormis. 

14869. 

ViCIA    8EP1UM. 

14870.     (tossyi'ium  sp.  Cotton. 

From  Cartavi^,  Peru.     Presented  by  Mr.  T.  F.  Sedgwick,  of  the  Cartavio  Sugar 
Company.     Received  June  14,  1905. 

14871  to  14878.    Nicotiana  tabacum.  Tobacco. 

From  Sao  Paulo,  Hrazil.     Presented  by  Dr.  H.  M.  Lane,  Mackenzie  College. 
Receivetl  June  20,  1905. 

Brazilian  tobacco  seed: 

14871.  (t'eorgiana.     From  Descalvado,  State  of  Sao  Paulo. 

14872.  From  Pirassununga,  State  of  Sao  Paulo.     Not  name<l,  but  iiighly 

esteemed  in  the  lo<.;ality. 

14873.  Busifucabn.     From  near  the  city  of  Sao  Paulo,  State  of  Sao  Paulo. 

14874.  Crioulu.     From  Santa  Rita,  Stjite  of  Sao  Paulo. 

14875.  Famo  Bahin. 

14876.  George  Grande.     From  the  State  of  Rio  de  Janeiro. 

14877.  Goyarm.     Yellow,  from  the  State  of  (ioyaz. 

14878.  Goyana.     White,  from  the  State  of  (ioyaz.     Doctor  Lane  says  that 
both  the  yellow  an<l  the  white  Goyana  are  famous  thruout  the  country. 

14879.     Zephyranthes  sp. 

From  San  Luis  Potosi,  Mexico.     Presented  by  Dr.  Edward  Palmer,  thru  Dr. 
J.  N.  liose.     Received  June  19,  1905. 

14880  and  14881.     Vicia  faba.  Horse  bean. 

From  I*aris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  June  22,  1905. 

14880.     Prlntemps    de    Lorraine,  14881.     I/IIiver. 

petite. 

14882.  ZizYPHUs  sp.  (:?). 

From  Bulsar,  India.     Presente<l  liy  Rev.  W.  R.  Miller,  466  Jackson  tK)ulevard, 
Chicago,  111.     Received  June  2.'^,  1905. 

14883.  Medicago  sativa.  Alfalfa. 

From  U>gan,  Mont.     Received  thru  Mr.  William  Carj)enter,  June  24,  1905. 

14884.  CiNNAMOML'M  CAM  PUCKA.  Camphor. 

From  Yokohama,  Japan.     Received  thru  L.  Boehmer  <k  Co.,  June  24,  1905. 

14889  to  14887.    Gossypium  spp.  Cotton. 

From  Sydney,  New  South  Wales,  Australia.     Rcreivcd  thru  Mr.  J.  H.  Maiden, 
director  of' the  Botanic  (iarden,  July  7,  190."). 

Cotton  see<l  and  samples  of  lint  secured  on  request  from  Mr.  David  Thomatis, 
Caravonica,  Cairns,  North  Queensland,  Australia,  April  21,  1905. 

14886.     Caravonica  I.     (Wool  14887.     (\iravoniva  IL     (Silk 

cotton.)  cotton.)      ^ 

14886.     Peruvian  Kidney. 
7217— No.  97—07 12 
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14888.    Nephelium  litchi.  Utclii. 

From  Honolulu,  Hawaii.  Received  from  Mr.  G.  P.  Wilder,  thru  Mr.  James 
Mills,  Arlington  Heights  Fruit  Company,  Riverside,  Cal.,  July  10,  1905. 

"The  tree  which  bore  these  fruits  is  one  of  the  two  or  three  mature  trees  of  this 
species  in  Hawaii  and  is  the  property  of  Mrs.  Afong.  The  price  of  these  fruits  is 
aoout  3  cents  each  on  the  retail  market  of  Honolulu.  See<ls  from  Mrs.  Afonj5^s 
trees  are  being  extensively  planted  in  the  islands;  the  demand  is  likely  to  \)e  much 
greater  than  the  supply  for  many  years.  It  is  believed  the  variety  comes  fairly 
true  from  seed,  but  in  C'hina,  where  about  six  distinct  sorts  are  recognized,  grafting; 
or  inarching  is  relied  upon  for  best  results. 

*'The  yellowi.sh,  sweet,  pulpy  arillus  of  this  fruit  is  highly  esteemed  in  China, 
Cochin  China,  and  the  Philippines.  It  also  fruits  in  East  Australia,  and  it  ran 
undoubtedlv  be  grown  with  profit  in  Porto  Rico,  south  Florida,  and  California. 

'*  The  fruit  resembles  a  strawberry  or  large  acorn  in  size  and  shape  but  has  a  shell- 
like,  rough  skin;  the  pulp  is  white,  very  juicy,  and  of  a  peculiar  sweet  and  sour 
flavor,  the  taste  for  which  does  not  have  to  be  acquired."     (  Wilder. ) 

I488S  and  14890.     Persea  gratissima.  A'«7-oc£do. 

From  Citv  of  Mexico,  Mexico.  Presented  by  the  Amerit^an  ambassador.  Recti  vtxl 
July  18,  1905. 

14889.     Sr'edkits.  14890.     Seedlm  BuUer. 

14891.  SoLANUM  muricatum  (?).  Pepino. 

From  Port  of  Spain,  Trinidad.     Received  thru  Mr.  Eugene  Andri?,  July  7,  19()5. 

14892.  (Undetermined.) 

P'rom  Kongo  Free  State,  Africa.  Presented  by  the  director  of  the  Botanical 
(harden  at  Eaia,  thru  the  Department  of  Finances,  Brussels,  Belgium.  Received 
July  17,  1905. 

A  wild  ornamental  recently  discovered  in  the  Kwango  Oriental  district  of  the 
Lower  Kongo,  Kongo  Free  State. 

14893  and  14895.  Solanum  tuberosum.  Potato. 

Fn)m  Quito,  E<'uador.  Presented  by  Mr.  L.  Martines,  chief  of  the  Deiiartuient 
of  Public  Instruction,  Section  of  Agriculture. 

Seed  potatoes. 

14893.  Chola. 

From  the  *'K1  Obraje"  estate,  Sefior  Luis  F.  I^jpez  Ortega,  proprietor, 
parish  of  Chillogallo,  Province  of  I*ichincha,  2,900  meters  alxjve  sea  level. 

(No.  1.) 

14894.  Vchu'rinni. 

From  the  "Carri6n"  estate,  Sefior  Carlos  Mateus,  proprietor,  parish  of 
Lloa,  Province  of  Pichincha,  2,900  meters  above  sea  level.  Grown  in  alluvial 
soil.     (No.  2.) 

14895.  Chola. 

Grown  on  same  estate  as  preceding,  at  the  base  of  Pichincha  volcano,  2,900 
meters  al)ove  sea  level,  in  dark,  heavy  soil.     (No.  3.) 

14896  to  14906. 

From  Richmond,  New  South  Wales.  Presented  by  Mr.  TL  W.  Potts,  principal 
of  the  Hawkesbury  Agricultural  College.     Received  June  26,  1905. 

14896.  AxDuopo<;oN  affixis.  14901.     Khrhakta  stii»oide8. 

14897.  Kraorostis  brownii  in-  14902.     PAN'K'r.M  EFFrsuM. 


TERRrPTA. 

14898.     Kr.\(^rostis       i.eptosta- 

CIIYA. 

14809.     Kraorostis  pilosa.  ^'^^°^-     t^"-^'f"'<Hi-OA  «..aica. 


14903.  Paxiccm  h.\ncu'inale. 

14904.  Paspalum  brkvipolium. 


14900.       StEUOULIA  D1VERS»-,.I.IA.  ^^^^        StIPA  TCCKERI. 
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14907.     Citrus  decumana.  Pomelo. 

From  Oneco,  Fla.     Received  thru  Reasoner  Brothers,  July  3,  1905. 
Stif^fs  Trfsca  Red. 


14908.       PlIYSAT^IS   EDULI8. 


Cape  gooseberry. 


From  Cape  Town,  South  Afrk-a.  Presentecl  hy  PrcJf.  C.  P.  I.oun.shury,  jjjovern- 
ment  entxmiologwt.  Cape  of  Good  Hope  Department  of  Agriculture.  Received 
June  26,  1905. 

**The  mother  plantation  is  at  \Vynl)erg,  here  in  the  Caj*  PeniuHula.  Tlje  plant 
with  u:?  18  a  perennial,  but  the  frost  will  cut  it  down.  In  some  districts  it  fruits  well; 
in  other.-,  Si-an^ely  at  all.  -It  seems  to  do  be^t  on  the  border  of  wocxllands.  A  sjK^cies 
of  Tetranychus  is  its  one  great  peet  in  South  Africa.  Mr.  Malley  tells  ine  that  his 
brother  has  tried  it  in  Texas  without  success."     (Lounsburjf. ) 


14909  to  14921.     Zea  mays. 


Popcorn. 


From  Santiago,  ('hile.     Pre8ente<l    by  Seflor  Salvador  Izcjuierdo,  Santa  Ines, 
near  Santiago.     Received  June  23,  1905. 

**8anjples  of  |iopcorn  u>-e<l  in  Chile  for  the  manufacture  of  Mlalli.'     Sampk-M  were 
withcMit  names  or  siwcific  data  other  than  the  above."     {Fairchild.) 

14922.     Thysanolaena  acjrostis. 

From  Calcutta,  India.     Presented  by  A.  Gage,  officiating  8uj)erintendent,  Royal 
Botanic  Garden,  Sibpur,  near  Calcutta.     Received  June  24,  1905. 

See  S.  P.  I.  No.  8445,  for  a  description  of  this  unusually  l^eautiful  ornamental  <*ane. 

14923  to  14944.    Opuntia  sp.  Tuna. 

From  San  Luis  Potosi,  Mexico.     Received  from  Dr.  Edward  Palmer  thru  Dr. 
J.  N.  Rose,  of  the  Unite<l  States  National  Museum,  June,  1905. 


14923.  Pachona. 

14924.  Pasteada  Lim. 

14926.  Nnrancow    Lisa   (spine- 
less.) 

14926.  San   Juanara   Manzana, 

blanca. 

14927.  Cameosa  Lua. 

14928.  Tuna  Blanca  Seca. 

14929.  (No  label.) 

14930.  Morada. 
14981.  (Spineless.) 

14932.  (No  label.) 

14933.  (No  label.) 

14934.  (No  label.) 

14935.  (No  label.) 


14936.  (No  label.) 

14987.  (Doctor   Rose's   No. 

613/05.) 

14988.  (Doctor      Rose's      No. 

614,05.) 

14989.  RmicJiera  (Doctor  Rose's 

No.  643/05). 

14940.  Cunn  ( Doctor  Rose's  No. 

644,05), 

14941.  (Doctor      Rose's      No. 

646/05. ) 

14942.  Camuesd  Prm-(t  (Doctor 

Rose's  No.  673  05). 

14943.  Mansa     Color    de    Rom 

(Doctor    Rose's    No. 
674,05). 

14944.  CVustaflmi  JiLtnca  ( Doc- 

tor Rose'??  No.  675/05 ) . 


14945  and  14946.     GovSSYPium  sp. 

From  Payta,  Peru.     Received  thru  Duncan,  Fox  &  Co.,  July  3,  1905. 
14945.     Brown  seed.  14946.     White  seed. 


Cotton. 


14947.     CUCX'RBITA  melanosperma.  > 

From  San  Luis  Potosi,  Mexico.     Presented  by  Dr.  Edward  Palmer.     Received 
June  22,  1905. 

**()ne  fruit  called  *d7rt  callote^  from  a  vine  that  is  very  pro<luctive.     The  fruit 
keeps  several  months.     Fine  preserves  are  made  from  it — one  from  the  interior  after 

97 


180 


SEEDS    AND    PLANTS    IMPORTED. 


the  peeds  are  removed,  another  in  the  ordinary  way,  the  third  a  hard  marmalade. 
If  the  seeds  are  sent  to  some  suitable  experiment  station  with  long  seasons,  they  will 
be  as  useful  as  in  Mexico."     (Palmer.) 


14948.     Lai*a(}eria  rosea. 


Chilean  bellfloiKrer. 


From  Corortel,  Chile.     Presented  by  Mr.  Teodoro  Finger,  of  LaTbmpania  de 
Araneo  (Limited).     Received  July  3,  1905. 

"The  plant  ia  a  creeper,  evergreen  and  lasting,  growing  up  the  highest  trees  and 
covering  the  same  entirely  with  its  foliage,  and  in  winter  the  most  beautiful  scarlet- 
red  big  bell-like  blossoms  make  it  the  favorite  Chilean  flower  for  the  sight  and  decora- 
tion when  no  other  flowers  are  bloomnig.  It  has  given  to  the  Chilean  forests  a 
peculiarly  attractive  and  beautiful  apprarance,  being  mentioned  by  almost  every 
traveler.  It  grows  on  any  soil,  preferring  heavy  red-clay  S(^il.  It  requires  fair  water- 
ing. It  always  climbs  up  a  bu.-^ny  shrub  or  on  a  tree.  You  can  sow  it  in  spring, 
and  it  stands  a  light  frost  without  danger.  It  is  entirely  an  ornamental  plant:  The 
roots  go  down  very  deep  and  form  a  potato  at  the  end,  which  causes  the  death  of 
the  plant  if  it  is  cut  off  at  transplanting.  The  plants  have  been  taken  to  Europe, 
and  esi)e<-ially  are  they  grown  in  hothouses  and  winter  gardens  in  England.  It  has 
(.caused  attention  that  the  plants  transplanted  to  Eurot)e,  giving  once  reii  blossoms, 
will  never  give  re<l  blossoms  again,  but  only  white  ones.  It  is  very  difficult  to  get 
rii)e  seed^  in  the  virgin  forests,  jis  the  birds  are  very  fond  of  them.  The  stH»d«  are 
covered  with  a  small  cucuml)er-like  and  a  little  sourish-tasting  mass,  which  the 
natives  like  to  eat.     I  find  no  pleasant  taste  in  them  at  all."     (Fingnr. ) 

14949  to  14951.     Opi:ntia  spp.  Tuna. 

From  San  Luis  Potosi,  Mexico.     Received  from  Dr.  Edward  Palmer,  thru  Mr. 
\V.  E.  Safford,  of  the  Bureau  of  Plant  Industry,  June,  1905. 


14949.      Tapona.     Red,  globular 
fruit. 

1495C.     Cnrdona.     Yellow  fruit. 


14951.  (An  unname<l  variety; 
has  thick,  tul)erculated 
root. ) 


14952  to  14962. 

From  Shanghai,  China.     Presentee!  by  Mr.  EdwaniS.  Little.     Keceived  in  Mav, 
1905. 


14952.  (-iLvciNE  nispiDA. 
Black. 

14953.  Glycine  hishida. 
Large  yellow. 

14954.  Glycine'  iiispida. 
Small  yellow. 

14955.  Paxktm  miliaceum. 
Bed. 

14956.  pANicr.M  miliaceum. 
White. 

14957.       BllASSlCA    CHIXENSIS. 

14958.     Sksaml'm  ixdicim. 
Black. 

14959.       Sh^AMUM    INDICl'M. 

White. 

14960.  PiiAsKOLrs  radiati's. 

14961.  Akachis  itvpocaea. 
Small. 

14962.        AKAtlllS    JIVHMJAKA. 

I^arge. 


Soy  bean. 

Soy  bean. 

Soy  bean. 

Broom*corn  millet. 

Broom-corn  millet. 

Chinese  rape. 
Sesame. 

Sesame. 

Mun^  bean. 
Peanut. 

Peanut. 
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14963.     Oryza  sativa.  Rice. 

From  Kobe,  Japan.  Presented  bv  M.*.  K.  Ojuni,  custom-house,  Kobe,  Japan. 
Received  April  17,  1905. 

14964  to  14971. 

From  Kashmir,  India.  Received  thru  the  Office  of  Farm  Management  Investi- 
gations, Julv  8,  1905.  Seeds  collected  bv  Messrs.  Ellsworth  Huntington  and 
R.  L.  Barrett. 

14964.  HoRDEUM  vuuiARE.  Barley. 

"Barlev  from  Sonamarg,  in  the  Sind  Valley,  Kashmir,  Altitude,  8,500 
feet;  rainfall,  probably  50  inches."     (Huntington.) 

14965.  HoRDEUM  vuLGARE.  Barley. 

IIuU'leM.  "  From  Dras,  in  the  Indus  Valley,  India.  Altitude,  10,100  feet; 
rainfall,  probably  about  30  inches,  mostly  as  snow.  Irrigation  is  practised. 
Snow  was  6  feet  deep  April  13,  and  lasts  till  well  into  May."     (Huntington,) 

14966.  Lathyrus  sp. 

From  Dras,  in  the  Indus  Valley,  India. 

14967.  Oryza  sativa.  Bice. 

**  From  Kuml,  in  the  Sind  Valley,  Kashmir,  India.  Elevation,  6,800  feet. 
The  climate  of  this  region  is  so  severe  that  on  April  7, 1905,  after  an  unusually 
hard  winter,  the  ground  was  still  well  covered  with  snow.  The  rainfall  of 
the  region  is  perhaps  40  to  50  inches,  well  distributed  thruout  the  year." 
( Huntington. ) 

14968.  Panici'm  miliaceum.  Brooxn-com  millet. 

*'From  Kulan  in  the  Sind  Valley,  Kashmir,  India.  Altitude,  7,200  feet. 
Precipitation,  about  40  inches.     Snow  lasts  till  April."     (Huntington.) 

14969.  Fagopyrum  tataricum.  Buckwheat. 

**  Hindustani  Hmmlta^^  from  Kund,  in  the  Sind  Valley,  Kashmir,  India.  Alti- 
tude, 6,800  feet.  The  climate  of  this  region  is  such  that  on  April  7,  1905,  after 
an  unusually  severe  winter,  the  ground  was  still  well  covere<l  with  snow. 
This  grain  is  said  to  make  good  oread,  tho  slightly  bitter.  The  rainfall  of 
the  region  is  perhaps  40  inches  or  more,  well  distributed  thruout  the  year." 
(  Huntington. ) 

14970.  Triticum  vulgare.  Wheat. 

"From  Tashgam,  Indus  Valley,  India.  Rainfall  from  25  to  30  inches, 
mostly  as  snow.  Irrigation  necessary.  Snow  lests  till  middle  of  April." 
(Huntington.) 

14971.  Zea  ma  vs.  Corn. 

"From  Kund,  in  the  Sind  Valley,  Kashmir,  In<lia,  Altitude,  6,800  feet. 
The  rainfall  of  the  region  is  perhaps  40  to  50  inches,  well  distributed  thruout 
the  year.  The  climate  of  this  region  is  such  that  on  April  7,  1^105,  after  an 
unusually  severe  winter,  the  ground  was  still  covered  with  snow."  (Hunt- 
ington. ) 

14972  and  14973. 

From  Quito,  Ecuador.  Presented  by  L.  Martines,  chief  of  the  Department  of 
Public  Instruction,  Section  of  Agriculture.     Received  July  13,  1905. 

14972.  Medicago  sativa.  Alfalfa. 

From  Guanando  district.  Province  of  ChimlK^razo,  2,4(K)  meters  above  sea 
level. 

14973.  Solan UM  tiberosum.  Potato. 

Chauca.  White  and  black.  Early  variety  from  Hacienda  Magdalena,  Prov- 
ince of  Imbabura,  2,225  meters  above  sea  level. 
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14974  and  14975. 

From  Sao  Paulo,  Brazil.     Presented  by  Dr.  H.  M.  Lane,  July  25,  1905. 

14974.  Phaseolus  lunatus.  Linia  bea: 

Grown  in  Batataes.  Doctor  Lane  says  that  these  are  the  most  wonderful 
prolific  pole  beans  he  ever  saw. 

14975.  NicoTiANA  TABACUM.  Tobaco 

Seed  from  Goyaz.  Doctor  I^ne  is  afraid  it  is  a  mixt  lot,  as  the  friend  -wX 
sent  it  wrote:  "It  contains  the  best  varieties  grown  in  the  State.  The  Whi 
YellaWf  and  Giant  can  easily  be  distinguished  in  the  plants." 

14976  to  14979.     Nicotiana  tabacum.  Tobaco 

From  Cachoeira,  Bahia,  Brazil.  Received  from  Mr.  W.  A.  Waddell,  July  2 
1905.     Sent  at  the  request  of  Dr.  H.  M.  Lane,  of  Sao  Paulo. 

14976.  Seed  from  Santa  Estevao.  14978.     Seed    from  Cabe^as  < 

14977.  Seed  from  Outeiro  Red-  Murityba. 

endo.  14979.     Seed     from     Cruz     d 

Almas. 

14980  to  14983.    Opuntia  spp.  Prickly  peai 

From  Tunis,  North  Africa.  Received  thru  the  director  of  the  Tunisian  Depar 
ment  of  Agriculture  and  Commerce,  July  28,  1905. 

14980.  Opuntia  ficub-indica.  14982.     Opuntia     ficus  -  indic 

14981.  Opuntia  tuna.  inermis. 

14988.     Opuntia  robusta. 

14984  to  14989. 

From  Cape  Town,  South  Africa.  Received  thru  the  Smithsonian  Institutioi 
from  Mr.  H.J.  Chalvin,  superintendent  of  the  Municipal  Gardens,  July  29, 19(K 

14984.  Asparagus  crispus.  14987.     Sparaxis  purpurea. 

14985.  Freesia  repracta  alba.  14988.     Synnotia  bicolor. 

14986.  Sparaxis  bulbipera.  14989.     Tritonia  fenestrata. 

14990  and  14991. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  August  10, 1 90S 

14990.  Vicia  VIL1.0SA.  Hairy  vetc* 

14991.  Hedysarum  coronarium.  Sulla 

14992.  Zea  mays.  Popconi 

From  Amboina,  Dutch  East  Indies.  Presented  by  Mr.  Roskott,  Receive< 
August  9,  1905. 

14993.  Citrus  australasica.  Finger  lime 

From  Queensland,  Australia.  Presented  to  Prof.  W.  M.  Hays,  St.  Anthony  Park 
Minn.,  by  Mr.  James  Pink,  of  Wellington  Point,  near  Brisbane.  Receivec 
August  II,  1905, 

"  It  is  a  fruit  which  I  think  capable  of  great  improvement.  Nothing  has  evei 
been  attempted  with  it  here,  and  I  send  you  a  few  dried  fruita  which,  I  have  no  doubt, 
contain  good  seedn.     The  plant  is  a  large  shrub,  very  limited  in  itij  distribution. 

*'  The  fruit  when  well  grown  is  from  3  to  4  inches  long,  of  a  bright  orange-crimson 
color,  and  of  excellent  flavor."     {Pink.) 

14994.  Trifolium  incarnatum.  Crimson  clover. 

From  New  York,  N.  Y.     Received  thru  Henry  Nungesser  &  Co.,  August  11, 1905. 
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Dahlia  imperialis.  Dahlia. 

Kroin  Queenstown,  Cape  Colony.     Received  thru  Mr.  F.  Beswick,  secretary  of 
t^hie  Queenstown  Public  Gardens,  August  14,  1905. 

\B&e  to  14998. 

From  Mexico.     Received  thni  Dr.  J.  N.  Rose,  of  the  Unite<i  States  National 
^Nluseum,  August  14,  1905. 

X4996.     ScHOENocAULON  sp.  14998.     PiNCiUicuLA  sp. 

X4997.     JrGi.ANs  pp. 

l9dS.     EuPATORiuM  PORTORICEN8E.  "QiieiTero." 

From  Mayaguez,  P.  R.     Received  thru  Mr.  ().  W.  Barrett,  from  the  Agricul- 
tural Experiment  Station,  August  15,  1905. 

**^  A  shrub,  1  to  3  meters  high,  found  in  a  semicultivated  state  in  the  western  part 
'  Porto  Rico.  The  dried  leaves  have  a  strong  vanilla-like  fragrance  and  are  U8e<l  in 
en  tins:  the  better  grades  of  Porto  Rican  tobacco.  Tho  a  perennial,  this  plant  will 
pDba.1;>ly  fruit  in  the  latitude  of  Connecticut;  it  is  a  very  rapid  grower."     (Barrett.) 

SOOO  to  15210.    Phoenix  dacttlifera.  Date. 

I  From  Tunis,  North  Africa-  Received  thru  Mr.  Thomas  H.  KeArney,  agricultural 
explorer,  who  secured  them  during  his  explorations  in  the  winter  of  1904-5 
in  the  oases  of  southern  Tunis. 

**The  nomenclature  is  that  secured  by  Mr.  Kearney  from  the  Arabs  from  whom  he 
^n^ht  the  suckers,  and  the  descriptions  were  made  partly  in  Tunis  and  partly  after 
return  to  this  country.     See  his  bulletin  on  the  date  palms  of  Tunis."     (Fair- 
Id.) 

1 5  GOO.     A  mmnry. 

A  third-class  *'8oft"  variety;  fruit  IJ  to  a  little  over  IJ  inches  long,  about 
one-half  as  wide,  generally  obovoid,  square  at  the  base,  rounded  at  the  apex, 
keeping  its  shape  fairly  well  when  preserved,  dark-brown  purple  when  ripe; 
I  the  fle?h  IJ  lines  thick,  very  soft  and  dark  colored;  the  seed  about  two-thinls 

*  as  long  as  the  fruit,  about  two-iifths  as  wide  as  long,  blunt  at  both  ends.  The 
stalks  and  branches  of  the  fruit  clusters  are  orange  colored. 

The  earliest  maturing  variety  in  Tunis,  ripening  in  August  and  September. 
Said  io  give  a  very  good  crop  every  year  and  to  be  very  productive. 

15001.  Angoo. 

•  A  second-class  **dry*'  variety;  fruit  barely  1  inch  long,  about  seven-tenths  as 
i       wi<le,  sometimes  broadest  below,  sometimes  above  the  middle;  bright  bay- 
colored  when  ripe,  much  of  the  skin  becoming  iDosened  in  large  blisters,  the 

\  flesh  a  little  over  1  line  thick,  becoming  firm  and  dry,  the  white  central  j>ortion 

thicker  than  the  dark-colored  outer  zone;  the  seed  abrmt  two-thirds  an  long  as 
the  fruit,  about  one-half  as  wide  as  long,  light-drab  brown.  The  stalks  of  the 
fruit  clusters  are  lemon  yellow. 

The  smallest  fniited  of  the  Tunisian  varieties.  Despite  its  diminutive  size 
and  thin  flesh,  this  little  date  is  one  of  the  most  attractive  of  the  "  dry"  tyi>e. 
Because  of  its  mo<lerately  sweet,  wholesome,  nutty  flavor  it  can  he  eaten  in 
large  quantities  without  cloying,  and  should  be  a  healthful  foo<l.     Kipens  in 

'  mi<lseas(m. 

15002.  Areshtii. 

A  first-class  "soft"  variety;  fruit  IJ  to  2i  inches  long,  one-half  to  two-thirds 
as  wide,  slightly  larger  alx»ve  than  below  the  middle,  broad  and  rounded  at 
the  apex,  light  bay  or  hazel  brown  when  ripe;  the  flesh  2J  to  3  lines  thick, 
finn  but  tender;  the  seed  about  one-half  as  long  as  the  fruit,  rather  thick, 
irregularly  roughened.  The  stalks  and  branches  of  the  frjiit  clusters  are  light 
orange.     The  foliage  of  this  variety  is  rather  light  and  the  leaves  drooping. 

One  of  the  largest  dates  grown  in  Tunis.     The  fruit  is  generally  egg-shaped, 

ripening  alx)ut  the  middle  of  October.     The  flavor  of  the  thoroly  ripe  fruit  is 

f  agreeable,  altho  not  very  remarkable,  wholesome,  nut-like,  and  not  easilv 

cloying.     The  flesh  Ijecomes  quite  firm  and  the  ripe  fruit  keeps  its  shape  well 

when  preserved. 
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15003.  Baydh  Hammam, 

A  second-class  "soft"  variety;  fruit  1 J  to  1}  inches  long,  three-eighths  to  five- 
eighths  as  wide,  egg-shaped,  broadest  near  the  middle,  rather  conspicuously 
bliint-pointed  at  apex,  not  keeping  its  shape  well,  dark  chestnut  brown  with 
a  tinge  of  maroon  w^hen  ripe;  the  flesh  very  soft  and  dark  colored,  about  2 
lines  thick;  the  seed  one-half  to  five-eighths  as  long  as  the  fruit,  one-third  to 
two-fifths  as  wide  as  long;  dark  brown.  The  stalks  and  branches  of  the  fruit 
clusters  are  orange  colored.  The  foliage  is  of  a  rather  delicate  aspec't  and  the 
leaves  numerous. 

This  is  a  handsome,  dark-brown  date  with  very  soft,  dark-colored  flesh.  It 
is  always  eaten  fresh,  not  being  conservable.  It  is  exceedingly  sweet.  The 
flavor  of  the  perfectly  ripe  fruit  is  agreeable  and  very  characteristic;.  It  ripens 
rather  late,  hardly  before  November. 

15004.  BayjoOj  or  Badjou. 

A  third-class  "dry"  date;  fruit  1§  inches  long,  about  two-thirds  as  wide, 
ovoid,  purplish  maroon  or  bay  colored  when  rii>e;  the  flesh  li  lines  thick;  the 
eeed  nearly  two-thirds  as  long  as  the  fruit,  one-half  as  wide  as  long;  light 
brown.  The  stalks  and  branches  of  the  fruit  clusters  are  pale  orange  colored. 
The  small,  dense  bunches  of  fruit  hang  down  on  long  curved  stalks. 

Flavor  nutty,  agreeable  but  not  very  characteristic,  typical  of  the  "dry" 
date  class.     Matures  in  October. 

15005.  Bent  Segny, 

A  third-class  **soft"  variety;  fruit  If  to  1 J  inches  long,  about  one-half  as 
wide,  obovoid,  square  at  base,  rounded  at  apex,  keeping  its  shape  pcxirly  when 
preserved,  very  dark  purplish  brown  (almost  black)  when  ripe;  the  flesh  1§  lines 
thick,  very  dark  colored  and  very  soft;  the  seed  al)out  one-half  as  long  as  the 
fruit,  two-fifths  to  one-half  as  wide  as  long,  rounded  at  both  ends.  The  stalks 
and  branches  of  the  fruit  clusters  are  deep  orange  colored. 

A  very  soft,  sirupy  date,  with  a  pleasant  but  not  remarkable  flavor.  Ripens 
about  the  end  of  October. 

15006.  Besser  HaloOy  or  Bisra  ITalmia. 

A  second-class  "soft"  variety;  fruit  IJ  to  1}  inches  long,  about  two-thirds 
as  wide,  broadcast  at  or  al)ovo  the  middle,  rounded  at  the  apex,  keeping  its 
shape  well  when  ripe,  bright  bay  colored;  the  flesh  2  lines  thick,  compara- 
tively dry  when  the  fruit  is  ripe,  light  brown;  the  seed  two-thirds  to  three- 
fourths  as  long  as  the  fruit,  generally  two-fifths  as  wide  as  long,  with  more  or 
lei^s  conspicuous  winglike  ridgc^s  on  the  side^.  The  spreading  or  asc^ending 
stalks  of  the  fruit  clusters  are  so  short  that  the  small  bunches  are  nearly  hid- 
den by  the  foliage.  Tlje  leaves  are  short  and  rather  stiff,  with  comparatively 
short  stalks  and  wide  leaflets. 

A  small,  light-colored  date,  with  thick,  comparatively  firm  flesh.     It  is  very 

•     sweet  an<l  has  an  agreeable  flavor,  somewhat  intermediate  between  that  of 

Lagoo  and  that  of  Horra.     The  natives  seem  to  prefer  it  when  not  perfectly 

ripe.     It  niatun^s  early  in  October.     One  of  the  six  most  productive  varieties. 

Among  the  four  most  salt-resistant  varieties. 

15007.  Boo  Affar. 

A  first-class  **8oft"  date;  fruit  about  2  inches  long  and  five-ninths  to  three- 
fifths  as  wide,  conspic*uously  wider  above  than  l>elow  the  middle,  but  narrowed 
to  the  blunt  apex,  bright  purplish  maroon  when  ripe;  the  flesh  8  to  3J  lines 
thick,  tender  yet  firm;  the  seecis  a  little  more  than  one-half  as  long  as  the 
fruit,  cinnamon  brown.  The  stalks  and  branches  of  the  fruit  clusters  are  deep 
orange.     The  foliage  is  said  to  be  heavy  arid  the  leaves  wide  and  verv  green. 

The  fruit  is  remarkable  not  only  for  its  large  Hize,  thick  flesh,  and  cielicious 
flavor,  but  for  its  beautiful  coloring;  ripens  rather  late.  The  flesh  is  tender, 
yet  rather  firm,  and  is  very  sweet  and  full  of  sugar.  The  skin,  even  of  the  ripe 
fruit,  is  fairly  clean  and  dry. 

15008.  Boo  Fagoos;  also  siHjlled  Bou  Fagous,  or  Feggouss. 

A  first-class  date  (jf  the  'Soft"  type;  fruit  Ij  to  Ij  inches  long,  considerably 
more  than  one-half  a-s  wide,  constricted  near  the  middle  and  widest  toward 
the  apex,  maroon  to  prune  purple  when  ripe;  the  flesh  2^  lines  thick;  the  seed 
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five-ninths  to  five-eighths  as  long  as  the  fruit,  rather  slender.  The  orange- 
coiored  stalks  of  the  fruit  clusters  are  sharply  curved,  and  so  short  that  the 
rather  small  bunches  hardly  extend  beyond  the  leafstalks. 

The  foliage  of  this,  as  of  several  other  of  the  finest  varieties,  is  of  a  light  and 
delicate  aspect,  due  in  this  caise  to  the  relatively  few  leaves  and  the  narrow- 
ness of  the  leaflets.  The  leaves  themselves  are  (arge  and  wide,  curving  down- 
ward very  noticeably. 

The  large  fruit  is  remarkable  for  iti;  ununual  shape,  somewhat  like  that  of  a 
fiddle  or  of  pomeof  the  varieties  of  gherkins,  to  which  it  doubtless  owes  its 
Arabic  name.  The  flesh  is  thick  and  rather  finn,  yet  tender.  It  is  very  sweet 
and  haa  a  very  distinctive  and  highly  attractive  flavor.  It  ripens  late  in 
October. 

15009.  -  Deglet  Barca, 

Fruit  said  to  be  *'poft,'*  round,  and  nearly  black.  It  is  described  as  a  soft 
dat<*  that  preserves  very  well. 

15010.  DegUi  Caid. 

Fruit  coral  red  before  maturity,  and  black  when  n\ye;  said  to  lye  conserva- 
ble  only  for  n  short  time.  lieported  to  be  a  fine  variety  and  to  ripen  early  in 
September. 

1 50 1 1  and  15012.     Deglet  Xwtr. 

A  first-class  "soft"  date;  fruit  IJ  to  a  little  over  2  inches  long  and  about 
one-half  as  wide,  ovoid  oblong  in  shape,  generally  widest  at  or  near  the  middle 
and  blunt  pointed  at  the  a{K»x,  often  narrowed  alj^o  at  the  bane,  maroon  col- 
ored when  rij^;  the  flesh  2  to  3  lines  thick,  translucent;  the  w^ed  about  five- 
ninths  as  long  as  the  fruit,  conspicuously  pointed,  and  dark  chestnut  brown  in 
color.  The  stalks  and  branches  of  the  truit  clusters  are  bright  yellow  (not 
orange),  with  stalks  long  and  slender,  sharply  curved  near  the  l>ase,  so  that 
the  bunches  hang  down  far  below  the  crown  of  foliage. 

The  Deglet  Noor  presents  a  combination  of  characteristics — fine  flavor,  Hweet- 
news,  attractive  appearance,  cleanliness,  good  keeping  qualities — that  can  be 
rivaled  by  no  other  variety  that  is  widely  grown.  It  recjuires  a  high  sum  total 
of  temperature  to  bring  it  to  perfect  maturity;  l)egin8  to  ripen  in  quantity 
toward  the  end  of  October,  slower  in  coming  into  full  bearing  than  mont  varie- 
ties, the  palms  generally  not  giving  a  good  crop  until  they  are  10  years  old, 
pnxlucing  largely  only  every  second  or  third  year. 

15018.     Deglet  Sennagn. 

A  "soft"  date;  fruit  37.5  to  40  mm.  long,  17.5  mm.  wide,  oblong,  somewhat 
pointed  at  the  apes,  bright  chestnut  brown  when  ripe,  surface  shining,  skin 
much  loosened  and  folded;  flesh  soft,  dark  colored;  seed  large,  dark  brown; 
very  sweet;  flavor  distinctive  (suggenting  burnt  sugar)  and  rather  agreeable, 
but  not  very  pronounced.     It  is  said  to  keep  well. 

15014.  7>oA*ar.     (Early,  male.) 

15015.  Dakar.     (Medium,  male.) 

15016.  Doknr.     (I^te,  male.) 

15017.  Doonga,  or  Denanga. 

A  second-class  *'6oft"  date;  fruit  a  little  over  1}  inches  long,  six-tenths  to 
seven-tenths  as  wide,  egg-shaped,  broadest  near  the  base,  dull  dark  purplish 
maroon  when  ripe;  the  flesh  H  to  2  lines  thick,  firm  white,  central  j)ortion 
nearly  as  thick  as  the  dark  outer  zone;  seeds  small  and  thick  (only  about  one- 
half  as  long  as  the  fruit  and  about  one- half  as  wide  as  long),  narrowed  at  both 
ends.     The  stalks  and  branches  of  the  fruit  clusters  are  light  orange. 

A  dark-colored,  rather  small  date,  with  moderately  soft,  dark-<'olored  flesh 
and  with  a  clean,  dry  skin.  It  is  very  sweet  and  oi  a  fine  flavor,  suggesting 
that  of  Deglet  Noor. 

15018.  Fteemy,  or  Ftimi. 

A  first-class  **8oft'*  date;  fruit  1  if  to  2  inches  long,  about  one-half  as  wide, 
oblong,  slightly  narrowed  at  both  ends,  dark  purplish  maroon  when  ripe,  the 
surface  shining,  the  fie«sh  soft  and  sirupy,  a)>out  2  lines  thick,  the  seed  about 
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five-ninths  as  long  as  the  fruit,  slender.  The  foliage  is  luxuriant,  and  tlie 
numerous  leaves  are  long,  wide,  and  crowded  with  long,  broad  leaflets.  In 
color  they  are  decidedly  bluish,  owing  to  the  presence  of  a  heavy,  white  bloom. 
Altho  inferior  in  flavor  to  the  Deglet  Noor  this  is  unquestionably  an  excel- 
lent variety,  greatly  excelling  the  Deglet  Noor  in  vigor,  rapid  ^owth,  early 
productiveness,  and  large  yields.  Tlie  oblong  fruit,  when  ripe,  is  of  fine  red- 
dish purple  color,  very  rich  in  flavor,  extremely  sweet,  and  so  soft  and  pirupy 
as  to  melt  in  the  mouth  when  fresh.  It  can  not  he  e^ten  in  great  quantity, 
however,  without  cloying.  It  becomes  very  sticky  and  is  therefore  less  satiV 
factorv  as  a  dessert  iruit  than  the  Deglet  Noor.  This  variety  is  considered 
one  01  the  most  productive,  giving  a  good  crop  every  year.  Is  a  \&ie  ripening 
variety,  its  fruit  beginning  to  mature  in  quantity  at  the  same  time  a.s  I  lie 
Deglet  Noor,  about  Novemoer  1.  It  ranks  among  the  four  most  alkali-resistant 
varieties. 

15019.  Ga^by. 

A  third-class  "soft"  variety;  fruit  IJ  to  a  little  over  2  inches  long,  about  two- 
fifths  as  wide,  oblong,  often  conspicuously  curved,  verv  dark  prune  purple, 
with  a  conspicuous  bloom  when  ripe,  the  surface  dull,  tlie  skin  rather  tough, 
russet  brown  where  iQOsened  from  the  flesh;  the  flesh  1  line  thick,  dark  col- 
ored, remaining  rather  soft;  the  slender  seed  five-ninths  to  three-fifths  as  long 
as  the  fruit,  two-sevenths  to  one-third  as  wide  as  long,  russet  brown,  often 
curved.     The  stalks  and  branches  of  the  fruit  clusters  are  deep  orange  colored. 

Ripens  very  early.  A  handsome,  long,  dark-colored,  generally  curved  date. 
Flavor  is  of  the  Lagoo  type,  rather  attractive,  suggesting  that  of  raisins.  It  ia 
said  to  keep  very  well. 

15020.  Gasb  Haloo. 

Fruit  said  to  resemble  Kenteeshy  in  color;  described  as  sweeter  and  better 
flavored  than  Gasby. 

15021.  Guem-el-Rhezal 

Said  to  be  a  long,  slender,  curved  dat*^,  with  a  stone  unusually  lai^e  and  a 
thin  flesh. 

15022.  (ioondy. 

A  third-class  "soft"  variety;  fruit  about  1?  inches  long,  about  one-half  as 
wide,  obovoid-oblong,  keeping  its  shai)e  fairly  well  when  preserved,  bay  to 
maroon  colored  when  ripe;  the  'flesh  about  \\  lines  thick,  dark  colored, 
remaining  rather  soft,  the  seed  five-eighths  as  long  as  the  fruit,  alx)ut  one- 
third  as  wide  as  lon^.  The  stalks  and  branches  of  the  fruit  clusters  are  bright 
orange  colored.     Said-  to  ripen  as  early  as  September  15. 

Sweet  and  agreeable,  but  not  of  pronounced  flavor;  of  the  Lagoo  type. 

15023.  Holoofi  Baifda;  also  Ilalmiaia. 

A  second-class  ''dry"  date;  fruit  IJ  to  IJ  inches  long,  about  one-half  as 
wide,  elliptical  in  outline,  not  conspicuouslv  narrowed  at  the  aj^ex,  widest  near 
the  middle,  dull  purplish  bay  wj|y||  ^Ji^e;  the  fle^h  1  to  1 J  lines  thick,  l>econnng 
very  firm  and  dry;  the  seed  alwut  neven-tentlis  as  long  as  the  fruit  and  one- 
third  to  two-fifths  as  wide  as  long.  The  branches  of  the  fruit  clusters  are  i«ile 
orange. 

Much  like  the  Lemsy,  but  the  fruit  is  even  smaller.  It  ripens  rather  early 
and  is  generally  eaten  fresh,  l>ecoming  hard  and  dry  when  preserveil. 

15024.  IMounia. 

15025.  HamrUy  or  Hamraia. 

A  third-class  "dry"  date;  fruit  IJ  to  2  inches  long,  al)out  one-half  as  wide, 
ovoid,  tapering  from  near  the  base  to  the  rouinled  apex,  bright  purplish  maroon 
when  ripe;  the  flesh  1 1()3  lines  thick,  becoming(iuite  firm,  the  dark-colored  outer 
zone  thicker  than  the  white  central  portion ;  the  seed  two-th  irds  to  four-fifths  as 
long  as  the  fruit,  generally  about  two-fifths  as  wide  as  long,  sometimes  with 
strongly'  developed  winglifee  ridges  on  the  sides.  The  stalks  and  branches  of 
the  fruit  clusttTS  are  orange  (colored. 

One  of  the  largest  and  most  showy  of  t  he  "  d  ry  "  dates.    M  uch  resembles  1 1  orra 
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and  porpasees  it.  in  brightness  of  color,  but  is  decidedly  inferior  to  it  in  flavor. 
Ripens  in  the  latter  part  of  October  and  the  beginning  of  NoVeml^er.  Said  to 
keep  well. 

15026.  Ilorra. 

The  name  is  also  8pelle<i  "Hoarra,"  **Harra,'*  and  *'Herra." 
A  first-class  **dry"  dat«;  fruit  al>out  2  inches  long,  about  one-half  as  wide, 
ovate,  narrowed  from  the  ba.«e  to  the  rounded  aj)ex,  rather  dull  purplinh 
maroon  when  ripe,  the  flesh  2  to  *I\  lines  thick,  with  its  white  central  zone 
much  thicker  than  the  dark  outer  portion,  the  He<*d  usually  about  one-half  as 
long  as  the  fruit.  The  stalks  and  branches  of  the  fruit  chhsters  are  orange 
yellow.     The  leaves  are  large,  with  very  numerous  slender  leaflets. 

The  fruit  is  the  largest  and  finest  produced  by  any  variety  of  the  "dry" 
class.  The  fl^h  becomes  quite  w)lid  in  the  ripe  fruit,  but  is  never  extremely 
hard  and  dry.  It  has  the  characteri.^tic  nutty  flavor  of  the  dry  dates,  but  is 
much  richer  than  most  of  them.  It  is  at  its  best  only  when  perfectly  mature 
and  is  one  of  the  best  keeping  varieties.  A  medium-early  sort,  ripening  in 
Octol>er. 

15027.  Iteemay  or  Ytima. 

A  third-class  "soft"  variety;  fruit  slightly  over  2  inches  long,  about  one- 
half  as  wide,  w^idest  at  or  near  the  middle,  rounded  at  the  base,  somewhat 
pointed  and  conspicuously  unsymmetrical  at  apex,  not  keeping  its  shape  well 
when  preserved,  chestnut  brown,  with  a  slight  purple  tinge  when  ripe,  the 
sarface  shining,  the  flesh  over  2  lines  thick,  extremely  soft,  the  seed  nearly 
one-half  as  long  as  the  fruit,  about  two-fifths  as  wide  as  long,  chestnut  colored. 

A  very  handsome  date,  with  sirupy,  translucent  flash,  extremely  sweet, 
rather  insipid  in  flavor.     Early  ripening  sort.     Is  eaten  fresh. 

15028.  Karooy. 

A  third-class  "soft"  variety;  fruit  Ij  inches  long,  &,bout  one-half  as  wide, 
ovoid,  narrowed  from  near  tlie  base  to  the  rounded  apex,  keeping  its  shape 
fairly  well  when  preserved,  bay  colored  when  ripe;  skin,  where  loone,  olive 
brown;  the  flesh  about  IJ  lines  thick,  rather  tough;  the  seecl  alH>ut  five-eighths 
as  long  as  the  fruit,  about  one-third  as  wide  as  long.  The  branches  and  stalks 
of  the  fruit  clusters  are  orange  colored. 

Flesh  rather  tough,  moderately  8w;eet,  flavor  agreeable,  similar  to  that  of 
the  "  dry  "  dates. 

15029.  Kenla. 

A  first-class  "dry"  date,  fruit  1}  to  !§  inches  long,  alx>ut  one-half  sis  wide, 
narrowed  from  the  middle  or  above  it  to  the  broad  ai>ex,  dull  bay  colored 
when  ripe,  much  of  the  skin  loosened  in  lai"ge  blisters  in  the  ripe  fruit,  the 
flesh  IJ  to  2  lines  thick,  the  seed  four-sevenths  to  five-eighths  as  long  as  the 
fruit,  rounded  at  both  ends,  light  brown. 

The  leaves  of  this  variety  are  rather  broad,  with  numerous  long,  narrow 
leaflets.  The  light-orange  stalks  of  the  fruit  clusters  are  stout  and  horizontal 
or  ascending,  and  so  short  that  with  the  bunches  they  do  not  e(iual  the  leaf- 
stalks. The  clusters  themselves  are  short,  thick,  and  densely  crowded  with 
fruit. 

One  of  the  most  highly  esteemed  and  widely  grown  of  the  dry  dates  found 
in  Tunis.  The  fruit  is  of  medium  size,  the  flesh  rather  thin,  becoming  qillte 
firm,  altho  not  verv  dry.  The  surface  is  clean  and  dry  even  when  the 
fruit  is  quite  ripe.  It  is  not  sirupy,  altho  pleasantly  sweet,  and  can  be  eaten  in 
quantity  without  cloying.  The  flavor  is  very  agreeable,  wholesome,  and  of 
the  nutty  quality  characteristic  of  most  dry  dates.  One  of  the  best  of  the  dry 
dates  in  keeping  quality.  Is  a  comparatively  early-ripening  variety,  maturing 
about  the  middle  of  October  and  perhaps  earlier.  One  of  the  two  most  pro- 
ductive varieties,  said  to  give  an  abundant  crop  every  year.  8aid  to  be  the 
most  salt-resistant  variety  in  high-lying,  well-drained  land. 

15080.     Kentee^hyj  or  Kentichi 

A  third-class  "dry"  variety;  fruit  about  Ij  inches  long,  slightly  more  than 
one-half  as  wide,  oolong  or  slightly  obovoici;  dull  bay  when  ripe,  the  skin 
remaining  yellow;  the  flesh  1  to  2^  lines  thick,  l>ecoining  hard  and  dry;  the 
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seed  about  two-thirds  as  long  as  the  fruit,  one-third  to  two-fifths  as  wide  as 
long,  broad  and  rounde<l  at  both  ends.  The  stalks  and  branches  of  the  fruit 
clusters  are  dull  orange.  The  stalks  are  curved,  forming  nearly  a  semicircle, 
but  do  not  hang  down  below  the  foliage. 

Fruit  is  small,  thin  of  flesh,  and  becomes  hard  and  dry  almost  before  it  has 
lost  its  astringency.  It  ripens  toward  the  end  of  October  and  banning  of 
November.  Moderately  sweet  and  rather  tasteless.  Yields  heavily,  being 
one  of  the  most  productive  varieties  found  in  Tunis,  and  is  said  to  give  a  good 
crop  every  year.     Reputed  to  be  very  alkali  resistant. 

1 503 1 .  Khadraya, 

A  "dry"  date;  fruit  35  to  40  mm.  long,  17.5  mm.  wide,  oblong,  narrowed 
'     at  the  apex,  bright  orange  before  maturity,  dull  light  brown  when  ripe;  seed 
large,  light  brown.     Branches  of  fruit  clusters  bright  orange.     Very  sweet, 
with  a  pleasant  flavor.     Ripens  in  October. 

15032.  KhaU  (?). 

15033.  Khalt  Boo  Fagoos. 

A  *'8oft"  date;  very  similar  to  Boo  Fagooe,  42.5  mm.  long,  25  mm.  wide, 
generally  more  or  less  obovoid,  maroon  colored  when  ripe,  skin  much  folded; 
flesh  very  firm;  seed  large.     Branches  of  fruit  clusters  light  orange. 

Moderately  sweet,  with  a  fine  flavor  of  the  Horra  type. 

15034.  Khali  Deglaowia. 

A  second-class  date  of  the  "soft"  type;  fruit  1 J  to  If  inches  long,  about 
one-half  as  w'ide,  egg-shaped,  narrowed  from  about  the  middle  to  the  roitoded 
&pexj  keeping  its  shape  well  when  preserved,  dark  maroon  purple  when  rijie, 
much  of  the  skin  looseneil  into  soft  olisters;  the  flesh  about  2  lines  thick,  firm 
yet  tender;  the  seed  about  two-fifths  as  long  as  the  fruit,  about  one-third  as 
wide  as  long,  cinnamon  brown.  The  stalks  and  branches  of  the  fruit  dusfters 
are  light  yellow. 

The  fruit  is  rather  small,  with  fairly  thick,  firm  flesh.  The  fine  flavor  sug- 
gests that  of  Deglet  Noor,  which  it  resembles  also  in  the  shape  of  the  fruit  and 
the  maize-yellow  color  of  the  branches  of  the  clusters. 

15035.  Khali  Gama.  ^ 

"  Gama"  means  wheat,  and  is  said  to  refer  to  the  color  of  the  fniit. 

15036.  Khali  Hameed. 

A  third-class  "soft"  variety;  fruit  1§  inches  long,  about  one-half  as  wide, 
ellipsoidal,  generally  slightly  narrowed  at  both  ends,  keeping  its  shape  well 
when  preserved,  bright  maroon  when  ripe;  the  flesh  1 J  lines  thick,  rather  firm, 
not  very  sugary;  the  seed  smooth,  five-eighths  as  long  as  the  fruit,  about  two- 
fifths  as  wide  as  long,  widest  above  the  middle. 

15037.  Khalt  Harraowia. 

A  second-cla^s  **  soft"  date;  fruit  1}  to  over  2  inches  long,  narrowed  from 
near  the  ba.'^e  to  the  somewhat  pointed  apex,  keeping  its  shape  well  when  pre- 
served, dark-maroon  purple  when  ripe;  the  flesh  2  to  3  lines  thick,  firm  yet 
tender,  very  su^ry;  the  seed  one-half  to  five-ninths  as  long  as  the  fruit,  about 
one-third  as  wide  as  long.  The  branches  of  the  fruit  clusters  are  orjinge  col- 
ored. The  crown  of  foliage  is  well  developed,  the  leaves  large,  and  the  leaflets 
long  and  numerous. 

The  large,  handsome  fniit  somewhat  resembles  that  of  Horra,  lK)th  in 
apj:)earan(e  and  flavor.  The  flesh  is  copious,  firm  yet  tender,  and  contains  a 
great  (ieal  of  sugar. 

'   15038.     Khalt  Kebeer. 

A  fine,  large,  reddish  brown  "  soft"  date,  with  small  seed,  preserving  admir- 
ably; flavor  excellent. 

15039.     Khali  Keiitaowia. 

Occurs  in  the  Jerid;  apparently  not  uncommon  at  Tozer. 
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1 5040      A' halt  Mooasheni. 

A  second-class  "soft**  date;  fruit  1§  to  1 J  inches  long,  a))out  one-half  as 
wide,  egg-shaped,  narrowed  from  about  the  middle  to  the  roumled  ai)ex,  keep- 
ing its  t5nai)e  perfectly  when  preserved;  dark  prune  j)urple  when  ripe,  the  skin 
mostly  adhering  very  clonjly  to  the  flesh,  conspicuously  marke<i  with  trans- 
verse and  longitudinal  scars;  the  flesh  alxiut  2  lines  thick,  firm  yet  tender; 
the  8ee<l  aliout  one-half  as  long  as  the  fruit,  nearly  one-half  as  wide  as  long, 
broadest  near  the  middle,  light  brown,  rough.  The  branches  of  the  fruit  clus- 
ters are  bright  orange. 

The  excellent  fruit  is  characterized  by  its  dark  prune  color,  curiously 
scarred  skin,  copious  srjft  flesh,  and  very  sweet,  highly  attractive  flavor. 
Apparently  keeps  perfectly. 

15041.  Kharooby^  or  Kharrouhi. 

A  thinl-clsLss  "soft"  variety;  fruit  about  2  inches  long,  less  than  two-fifths  as 
wide,  oblong,  often  somewhat  wider  near  the  apex  than  elsewhere,  between 
bay  and  maroon  colored  when  ripe,  the  surface  shining;  the  skin  conspicu- 
ously loosened  and  remaining  light  yellow;  the  flesli  1  to  2  lines  thick,  nither 
soft  and  dark  colored;  the  seed  r.early  throe-fifths  as  long  as  thv  Iniit,  one- 
third  as  wide  as  long,  generally  somewhat  curved.  The  stalks  and  branches 
of  the  fruit  clusters  are  orange  colored. 

Flesh  of  the  ripe  fruit  of  the  consistency  of  jelly,  motlerately  sweet,  agree- 
able in  flavor,  resembling  Lagoo.     Said  to  preserve  well.     Ripens  in  Octolnr. 

15042.  A'«€^i,.or  (?)  Kensebi. 

A  second-class  *'dry"  varietv;  fruit  about  IJ  inches  long,  two-thirds  as 
wide,  ovoid  or  oblong-ovoid,  widest  below  the  middle,  purplish  maroon  or 
l>ay  when  ripe;  the  flesh  2  to  2J  lines  thick,  firm  but  tender;  the  seed  very 
nearly  two-thirds  as  lon^  as  the  fruit,  two-fifths  as  wide  as  long,  russet  brown. 
The  branches  of  the  fruit  clusters  are  deep  orange.  The  foliage  is  character- 
ized by  having  few  spines  and  these  are  slender  and  weak. 

The  fruit,  which  preserves  well,  is  very  sweet  and  well  flavored,  in  the  lat- 
ter respect  being  intermediate  between  rforra  and  Lagoo.  Its  fruits  ripen  in 
Octol)er. 

15043.  Lagoo. 

A  second-class  **soft"  date;  fruit  nearly  2  inches  long,  four-ninths  as  wide, 
oblong,  tapering  M^htly  to  the  apex,  more  or  less  curved,  bay  to  light  maroon 
colored  when  ripe,  the  surface  somewhat  shining,  the  flesh  alx)ut  2  lines 
thick,  rather  tough,  dark  colored;  the  seeds  slender,  three-fifths  to  two-thirds 
as  long  as  the  fruit,  two-sevenths  to  one-third  as  wide  as  long,  russet  brown, 
its  surface  roughene<i  with  fine  wrinkles.  The  stalks  and  branches  of  the  fruit 
clusters  are  orange  colored,  the  crown  of  foliage  is  rather  small,  the  leaves 
short  and  rather  thick,  with  long,  rather  wide  leaflets. 

One  of  the  earliest  kinds;  said  to  ripen  by  the  middle  of  Septeml)er.  The 
fruit  IS  of  medium  length,  narrow,  and  dark  colored  when  ripe.  The  flesh  is 
rather  thin,  but  soft,  very  sweet,  and  of  an  agreeable,  characteristic  flavor, 
somewhat  resembling  Rhars.     It  keeps  well. 

15044.  Lemsy. 

A  set^ond-class  "dry"  date;  fruit  IJ  to  1§  inches  long,  about  one-half  as 
wide,  elliptical  in  outline,  not  conspicuously  narrowed  toward  the  apt^x,  often 
slightly  curved,  dull  purplish  maroon  when  ripe;  the  flesh  1  to  2  lines  thick, 
becoming  very  firm  and  dry;  the  seed  about  two-thirds  as  long  as  the  fruit, 
generally  one-third  as  wide  as  long.  The  branches  of  the  fruit  clusters  are 
orange  colored. 

This  is  a  small,  thin-fleshed  dry  date,  sometimes  preserved,  but  usually  eaten 
fresh  and  even  before  it  is  perfectly  ni)e,  as  the  flesh  soon  becomes  dry  and 
hard.  It  is  delicioasly  sweet  and  has  a  fine  flavor,  tasting  somewhat  like 
chestnuts.    Said  to  mature  at  the  end  ot  August. 

15045.  Menakher. 

A  first-class  date  of  the  "soft"  type;  fruit  2  to  2J  inches  long,  about  one- 
half  as  wide,  oblong,  broad,  and  rounded  at  both  ends,  keeping  its  shape  well 
when  preserved;  brownish  maroon  when  ripe;  the  flesh  2  to  2^  lines  thick; 
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the  seed  broad  at  both  ends,  about  one-half  as  long  as  the  fruit,  one-half  as 
wide  as  long,  very  rough. 

The  leaves  are  long  and  broad,  and  rather  stiff  and  heavy,  crowded  with 
very  numerous  long  leaflets,  and  their  stalks  are  armed  almost  thruout  their 
length  with  long,  stout  spines.  The  fruit  clusters  are  short  and  dense,  their 
stalks  bright  yellow,  rather  short,  stout,  and  only  moderately  curved,  so  that 
the  bundles  do  not  hang  down  below  the  leaves  als  in  the  Deglet  Xoor,  but  are 
almost  hidden  by  the  foliage. 

This  produces  fruit  that  is  thought  by  many  of  the  natives,  and  even  by 
some  of  the  few  Europeans  who  have  tasted  it,  to  surpass  the  Deglet  Noor;  is 
at  least  equal  in  quality  to  the  Deglet  Noor,  which  it  considerably  resembles 
in  flavor.  In  size  Menakher  dates  are  1 J  to  nearly  2  times  as  large  as  those 
of  the  Deglet  Noor  variety;  in  color  they  are  generally  darker.  The  seed,  tho 
thick,  is  short  in  proportion  to  the  length  of  the  fruit.  It  is  very  different  in 
api)earance  from  tliat  of  the  Deglet  Noor.  The  thick,  translucent  fiesh,  alt  ho 
soft  and  sirupy,  becomes  firm  when  preserved,  just  as  does  that  of  the  Deglet 
Noor.  If  preserved  with  any  care  Menakher  dates  keep  their  shape  admirably. 
The  skin  does  not  become  sticky  but  remains  dry  and  clean,  wnich  is  a  ver^' 
desirable  property  in  a  dessert  fruit.  An  objectionable  feature  is  the  strong 
development  of  the  white,  stringy  core.  This  diminishes  perceptibly,  however, 
in  thoroly  ripe  fruit.  The  consensus  of  opinion  is  that  in  point  of  appearance, 
cleanness  of  skin,  keeping  quality,  and  delicacy  of  flavor  the  MenaKner  dates 
surpass  the  Deglet  Noor,  while  the  latter  are  superior  in  the  crisper  texture  of 
the  flesh  and  small  development  of  the  stringy  core,  or  "rag." 

This  variety  ripens  its  fruits  in  the  latter  part  of  October.  It  is  said  to  yield 
little  during  the  first  few  years  after  the  offshoots  are  planted,  but  afterwards 
surpasses  the  Deglet  Noor  in  yield,  one  palm  producing  sometimes  220  pounds 
of  dates. 

15046.  Afokh  Begri/j  or  Moukk  Begri. 

A  second-class  "soft"  variety;  fruit  1 J  to  IJ  inches  long,  about  three-fourths 
as  wide,  broadest  at  the  base,  and  narrowed  thence  to  the  broad,  rounded 
apex,  flattened  on  the  sides,  bright  bay  colored  when  ripe;  the  flesh  very 
soft,  about  IJ  lines  thick,  rather  dark  colored,  translucent;  the  seed  light 
brown,  one-half  to  two-thirds  as  long  as  the  fruit,  about  twice  as  long  as  wide, 
rounded  at  both  ends.  The  stalks  and  branches  of  the  fruit  clusters  are  light 
orange. 

The  trees  are  said  not  to  bear  heavily.  The  dates  are  rather  small  ami  have 
an  unusual  shape.  The  translucent  flesh  is  very  soft,  but  the  fruit  is  said  to 
preserve  well.  It  is  very  sweet  and  of  delicious  flavor,  resembling  and  perhaps 
equaling  the  Deglet  Noor.     Fruit  rij)en8  in  the  latter  part  of  October. 

15047.  Okht  Ammartf. 

Said  to  resemble  Ammary,  but  to  be  larger.  Reported  to  ripen  at  the  end 
of  September  and  not  to  keep  well. 

15048.  Okht  Fteemfj.     (French,  Oukht  Ftimi.) 

A  second-class  "soft"  dat«;  fruit  2  to  2 J  inches  long,  about  two-fifths  as 
wide,  oblong,  straight,  somewhat  pointed  at  the  a}x?x,  deep  purplish  maroon 
when  ripe,  the  surface  shining;  the  flesh  2 J  to  3  lines  thick,  soft;  the  seed 
slender,  about  one-half  as  long  as  the  fruit,  only  two-seventlis  as  wide  as  long; 
dark  brown.  The  stalks  and  branches  of  the  fruit  clusters  are  rich  orange. 
The  many  fruit  dusters  are  short-stalked  and  almost  hidden  by  the  foliage. 

The  very  handsome  fruit  is  longer  and  more  slender  than  that  of  Fteemy, 
and  is  often  brighter  colored,  but  is  otherwise  very  similar.  In  regard  to 
flavor,  no  difference  could  be  detected.  Altho  very  soft  and  sirupy,  the  fruits 
preserve  well.  Okht  Fteemy  palms  give  a  good  crop  every  year  and  are  very 
productive.  These  dates  are  not  generally  ripe  before  November.  Among 
the  most  alkali -resistant  varieties. 

15049.  Bcmta. 

A  thinl-dass  "dry"  date;  fruit  IJ  to  I'i  inches  long,  about  one-half  as 
wide,  oblong,  somewhat  pointed  at  the  a]>ex,  generally  distinctly  constricted 
a  little  above  the  ba.«e,  dark  maroon  colored  when  ripe;  the  flesh  about  1 
line  thick,  rather  tough;  the  seed  one-half  to  two-thirds  as  long  as  the  fruit, 
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a  little  less  than  one-half  as  wide  as  long.  The  stalks  and  branches  of  the 
fruit  clusters  are  bright  orange. 

Flesh  firm,  moderately  sweet,  with  an  agreeable  flavor  resembling  that  of 
Thaby.     Said  to  ripen  early. 

15050.  Ehars.     (Sometimes  known  as  Rhars  (or  Ghars  or  Cheress)  MetiigxiL ) 

•  A  second-class  tho  well-known  date  of  the  **soft"  type;  fruit  1§  to  over  2 
inches  long,  two-fifths  to  four- ninths  as  wide,  oblong  or  mverselv  egg-shaped, 
baj  color^  when  ripe,  its  surface  somewhat  shining;  the  flesh  2  to  4  lines 
thick,  very  soft;  the  slender  seed  fivo-eijihths  to  three-fifths  as  long  as  the 
fruit,  two-sevenths  to  one-third  as  wide  an  long,  broad  and  rounded  at  both 
ends.  The  ripe  fruit  does  not  keep  its  shape  well  when  preserved.  The  stalks 
and  branches  of  the  fruit  clusters  are  bright  orange.  The  trunk  is  stout  and 
the  foliage  luxuriant,  numerous  long  leaves  being  crowded  with  long,  broad 
leaflets. 

One  of  the  earliest.  Said  to  l)egin  to  rii>en  as  early  as  the  end  of  July.  The 
fruit  is  large,  bay  colore<l  when  ripe,  with  copious  soft,  sirupy,  translucent 
flesh,  very  sweet  and  rich-flavored.     Not  one  of  the  best-keeping  sorts. 

15051.  .S'6«  Aroos»a. 

Said  to  Ix;  rare  and  of  fairly  good  quality.  Reported  to  l)e  a  long,  slender 
date,  ripening  in  October  and  not  keeping  well. 

15052.  SaylHi  Boo  Dra. 

A  thinl-class  "soft"  variety;  fruit  2  to  over  2\  inches  long,  al)out  three- 
sevenths  as  wide,  oblong,  somewhat  pointed  at  the  ajiex,  usually  curved; 
prune  purple  when  ripe;  the  surface  ratner  dull;  the  flesh  3 and  8J  lines  thick, 
rather  firm ;  the  slender  seed  about  one-half  as  long  as  the  fruit  and  two-sevenths 
to  one-third  as  wide  as  long.  The  stalks  and  branches  of  the  fruit  clusters 
are  bright  orange  colored. 

The  largest  of  the  Tunisian  varieties.  Flesh  thick,  rather  tough.  Flavor 
agreeable,  suggesting  Boo  Fagoos.     Ripens  about  the  end  of  October. 

15058.     Tafazween.     (Also  Tafazaouine^  or  Tafezoireen*) 

A  first-class  "soft"  date;  fruit  2  to  2i[  inches  lone,  alx>ut  two-fifths  as  wide, 
oblong,  tapering  slightly  from  base  to  apex,  bright  nay  colorefi  when  r\\^\  the 
skin  conspicuously  marked  with  short  hnear  scars;  the  flesh  IJ  to  2  lines  thick; 
the  slender  see<l  about  three-fifths  as  long  as  the  fruit. 

The  handsome  fruit  is  easily  recognized  by  its  long,  narrow  shape,  bright- 
bay  color,  and  curiously  marked  skin.  It  is  said  to  rii>en  in  October.  The 
flesh  is  soft  and  translucent,  like  that  of  the  Deglet  Noor.  It  is  very  sweet, 
and  of  excellent  flavor. 

15054.  Tantabooshtj  or  Tantaboucht. 

A  third-class  "soft"  date •,.  fruit  nearly  spherical,  usually  somewhat  wider 
than  long,  1  to  IJ  inches  in  greatest  diameter,  usually  widest  above  the 
middle,  slightly  deprest  at  apex,  not  keeping  its  shape  well  when  preserved, 
very  dark  brown  purple  (almost  black)  when  ripe;  the  flesh  3  to  5  hues  thick, 
very  soft  and  dark  colored;  the  large  seed  two-thirds  to  four-fifths  as  long  as 
the  fruit,  one-half  to  two-thirds  as  wide  as  long;  smooth.  The  stalks  and 
branches  of  the  fruit  clusters  are  deep  orange  colored. 

A  date  remarkable  for  its  round  shape  and  very  soft,  almost  black  flesh. 
Flavor  peculiar  and  characteristic,  even  perfectly  ripe  fruit  retaining  a  certain 
amount  of  astringem^y. 

15055.  Tencueen.     (French  orthography,  Tanessin,  or  Tenassine.) 

A  third-class  "soft"  variety;  fniit  1§  to  \l  inches  long,  about  one-half  as 
wide,  oblong,  not  keeping  its  shape  well  when  preserved,  black  when  ripe;  the 
flesh  very  soft,  nearly  black;  the  seed  five-ninths  to  five-eighths  as  long  as  the 
fruit,  alx)ut  one-third  as  wi(le  as  long,  rather  dark  brown. 

The  flavor  of  the  very  sweet,  soft,  dark-colored  flesh  suggests  Tozer  Zaid 
Safra,  but  is  more  agreeable.     Is  said  to  ripen  in  October. 

15056.  Thahy,  or  Dzhahi, 

A  second-class  "dry"  variety;  fruit  lii  inches  long  or  slightly  longer,  about 
one-half  as  wide;  oblong,  often  slightly  constricted  a  little  above  the  base,  some- 
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15000  to  15210— Continued. 

what  pointed  at  apex;  bright  reddish  brown  w^hen  ripe;  the  flesh  1  to  1 J  lines 
thick,  rather  tough,  the  dark-colored  outer  zone  apparently  much  thicker  than 
the  white  inner  portion.  Seed  about  three-fifths  as  long  as  the  fruit,  rather 
slender.  The  stalks  and  branched  of  the  fruit  clusters  are  rich  orange  colored. 
It  is  one  of  the  handsomest  of  the  **dry  "  dates,  and  one  of  the  mott  attractive 
when  preserved,  keeping  perfectly  its  shape  and  its  beautiful,  warm  retidisrh 
brown  color.  It  has  an  agreeable,  wholesome  flavor,  and  can  be  eaten  in 
quantity  without  cloying.     It  matures  in  October. 

15057.  Toipadant, 

Fruit  said  to  be  very  large  and  long,  yellow,  and  of  go<^Kl  flavor,  rijjeniiig  at 
the  same  time  as  Fteemy  and  keeping  well. 

15058.  Tozer  Zaid  Khala. 

m 

A  third-class  "soft"  variety;  fruit  1 J  to  1}  inches  long,  three-fifths  to  two- 
thirds  as  wide;  obovoid  or  oblong,  broad  and  rounded  at  a]>ex,  not  keeping  its 
shape  well  when  preserved;  black  when  ripe;  the  flesh  about  2  lines  thick, 
very  soft  and  sirupy,  nearly  black;  the  seed  about  two-fifths  as  long  aa  the 
fruit,  about  two-fiiths  as  wide  as  long;  dark  brown. 

Less  common  than  Tozer  Zaid  Safra,  which  it  very  closely  resembles  in 
appearance  and  flavor. 

15059.  Tozer  Zaid  Safra. 

A  third-class  **6oft "  date;  fruit  1  j  to  1  g  inches  long,  generally  four-sevenths  to 
two-thirds  but  sometimes  only  one-half  as  wide  as  long;  oblong  or  oblong  egg- 
shaped,  widest  near  the  middle,  broad  and  rounded  at  the  apex,  not  keeping  its 
shape  well  Mhen  preserved;  the  flesh  1 J  lines  thick,  extremely  soft  and  sirupy; 
nearly  black;  the  relatively  large  seed  about  one-half  as  long  as  the  fruit,  two- 
fifths  to  one-half  a.««  wide  as  long,  light  brown. 

Flavor  characteristic,  much  appreciated  by  the  natives.  Generally  eaten 
fresh,  but  sometimes  preserved  for  a  short  time.  Yields  heavily.  Fruit  ripens 
in  the  latter  part  of  October.     Said  to  be  one  of  the  four  salt-resistant  varieties. 

15060.  Tronj<ij  or  Troundja. 

A  first-class  "soft"  date;  fruit  jK^rfectly  round,  or  nearly  so,  li  to  nearly  2 
inches  in  greatest  diameter;  maroon  to  prune  purple  when  ripe;  the  flc^h  4  to 
5  lines  thick,  very  sugaiy  yet  firm;  the  seed  very  thick,  six-tenths  to  seven- 
tenths  as  long  as  the  fruit  and  al)out  three-fifths  a.s  long  as  wide;  much  fur- 
rowed. The  foliage  is  dense,  the  leaves  wide,  crowdetl  with  leaflets,  and  droop- 
ing gracefully  at  the  ends. 

The  fruit,  which  ripens  in  October,  is  remarkable  for  its  large  size,  the  tliick- 
ness  of  its  flesh,  and  its  globular  shape.  The  short,  very  thick  seed  is  al«) 
characteristic.  The  flesh  is  very  firm  and  even  somewhat  tough,  extremely 
sweet  and  very  rich  flavored,  the  flavor  suggesting  that  of  the  Fteemy. 
Tronja  dates  can  not  be  eaten  in  large  quantities,  as  their  richness  soon  cloys, 
but  as  a  dessert  fruit  they  are  very  promfsing. 

15061.  Zrai. 

Fruit  said  to  resemble  Deglet  Noor  in  color. 

15062.  Zekry. 

• 

A  second-cla.ss  *'soft"  date;  fruit  IJ  to  near  1§  inches  long,  about  one-half 
as  w4de,  ol)ovoid,  keeping  its  shape  fairly  well  when  preserved,  bay  to  maroon 
when  ripe;  the  flesh  alx>ut  IJ  lines  thick,  moderately  soft;  the  seed  about 
four-sevenths  as  long  as  the  fruit,  about  two-fiiths  a.^  wide  as  long.  The  stalks 
and  branches  of  the  fruit  clusters  are  orange  colored. 

When  perfectly  ripe  the  flesh,  altho  rather  thin,  is  soft  and  very  sweet. 
The  flavor  is  characteristic,  suggesting  both  chestnuts  and  persimmons.  .Said 
to  yield  heavily. 

15063.  .\fenakher  (?). 

15064.  Menakher  (?) 

15065  to  15210. 

One  hundred  and  forty-six  unidentified  palms  of  Mr.  Kearney's  shipment, 
which  were  planted  in  the  Date  Garden  at  Mecca,  Cal. 

97 


r 

! 

I 

DECEMBEB^  1903^  TO  DECEMBER;  1905.  193 

15211.  Phoenix  dagtylifera.  Date. 

From  Winters,  Cal.     Received  thni  Prof.  A.  V.  Stubenrauch  in  the  spring  of 
1904,     A  large  male  date  palm.  ^ 

15212.  Phoenix  dacttlifera.  Date. 

From  Pomona,  Cal.  Secured  by  Prof.  A.  V.  Stubenrauch,  from  the  substation 
at  Pomona,  Cal.,  and  transplanted  to  the  Date  Gard^^n  at  Mei'ca,  C.'al.,  in  1904 
and  1905. 

15213  to  15224.    Phoenix  dagtylifera.  Date. 

From  Siwah  Oasis,  ^ypt.  Received  thru  Mr.  H.  1.  Rankin,  Favuni,  Kgvi)t, 
March  2:^,  1905,  in  New  York. 

A  collection  of  date  suckers  secured  by  Mr.  Rankin,  who  inadt*  a  trip  to  the  oasin 
of  Siwah  in  February,  1905,  to  get  them.    The  Arab  namet^  arc  t^H)^*e  secun»<i  by  Mr.  • 
Rankin. 

15213.  Gazaley.  15217.  Kaylty. 

15214.  Frahee.  15218.  Azmnj,  or  W'idy. 

15215.  Saydy.  15219.  Male  palni8. 

15216.  Roghm  Gazal.  15220.  Sitydy. 

"Dried  dates  from  the  Oasis  of  Siwah.  According  to  Cailliaud  they  an»  the 
third  in  quality  of  the  Siwah  dates.  While  fresh  these  are  j>acked  in  banketn 
to  be  exported  and  sold  in  £^pt.*'     (Rankin. ) 

15221  to  15224.     (Numbers  assigned  to  four  palms  of  this  nhipment  which 

arrived  without  labels. ) 

15225  to  15313.    Phoenix  dagtylifera.  Date. 

From  BasBorah,  Arabia.  Received  thru  Mr.  H.  P.  Chalk,  .Vmerican  consular 
agent,  Bassorah,  June  7,  1905. 

A  collection  of  209  date  suckers  purchase<l   from   the  Arabs   by  Mr.  Chalk  in 
Bassoiah.    The  Arab  names  are  those  sent  in  bv  Mr.  Chalk. 

15225.  Bery,  '15228.     Snyer. 

15226.  Helawy,  15229.     Gnnamy. 

15227.  Hevezy.  '  15230.     Khedrmj. 

15281  to  15818.     (Numbers  assigned  to  83  pahns  which  lost  tlicir  \9\ye\»  in 

transit. 

15314.    Phoenix  dagtylifera.  Date. 

From  Marseille,  France.  Received  thru  Champagne  Hrothers  ( Limited  j,  August 
5, 1905. 

Deglet  Nocr.     Seed. 

15315  to  15332. 

From  Tokyo,  Japan.  Receive*!  thru  J.  Ikeda  &  (\>.,  stvci  growers,  Wa^inla, 
August  14,  1905. 

15815  to  15820.     Brashica  kapa.  Turnip. 

15815.  Shogoin,  15818.     Xmja-Knhn. 

15816.  Tennoji.  15319.     Ilino. 

15817.  Omi'KaJtni.  15820.     Kokabn. 
7217— No.  97—07 13 
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15315  to  15332— Continued. 

16321  to  16382.     Raphanus  ep. 

15821.     Xerim  a  Maruskiri. 

16822.     Nerlmn  Shinhoso. 

15823.     Nerltna   Chiunaga 
Marushiri. 

16824.     Miyashige. 

15825.     Horijo. 

16826.     Rdra   Early   Ku- 
nichi. 


Badish. 

15327. 

Tokhiri. 

15828. 

Skogoin. 

15829. 

Early    Sakura^lii- 

ma. 

15830. 

Moriguchi. 

15381. 

Kurama. 

15332. 

Laie  Sakurashhntt. 

15333  to  15371. 

From  Pretoria,  Transvaal.  Presented  by  Prof.  J.  Burtt  Davy,  government 
agrostologist  and  botunist,  Transvaal  Department  of  Agriculture.  Received 
August  14, 1905. 

Forage  grasses.     The  numbers  in  parentheses  are  those  assigned  by  Professor  Davy. 


16338. 


15834. 


15336. 


( Natal    redtop. )     From 
Natal.     (291/05) 

Aristida  sp.     From  Na- 
tal.    (288/05) 


(Native   grass.)     From 
Natal.     (305/05) 

15336*    (Natal    redtop.)     From 
Natal.     (239/'05) 

15337.     Chix)ri8  viRGATA.   From 
Natal.     (290/06) 

15S38.     ERA(;RObTi8    sp.     From 
Natal.     (289/05) 

16339.  (Native grains.)    (292/05) 

15840.       C^H1X)RIS     VIRGATA      ELE- 

GAN8(?).      (233/05) 

15341.     Sktaria  sp.     (300/05) 

15842.     ERACJRosTiHsp.    (295/05) 

15848.     ( Native  gra4«.)    (386/05) 

15344.     Setaria   aitrea.     From 
Natal,     (299/05) 

15845.  (Native grass.)  (297/05) 

15346.  (Native grass.)  (389/05) 

15847.  (Native grass.)  (423/05) 

15348.  (Native  grass. )  (520/05) 

16340.  (Native grass.)  (306/05) 
16850.  (Native grass.)  (471/05) 


15861.  (Native grass.)  (44i7/05) 
15352.  (Native grass.)  (469/0^) 
16858.  (Native grass.)  (298.05) 
15854.  (Native grass.)  (464,05) 
15365.  .  Chloris  sp.     (403/06) 

15356.  {Native grass.)  (472/06) 

15357.  (Native grass.)  (466/05) 

15358.  KRA(iR08Ti8   sp.      From 

Natal.     (289/05) 

15369.  Ka.VGR08Tissp.  (390/05) 

16360.  (Native grass.)  (429.,'05) 

15361.  (Native grass.)  (396/06) 

15862.  Paspalum  sp.  (234/05) 

15868.  (Native grass.)  (232./05) 

15364.     Eragrostis    c  d  r  v  tJ  i.  a 
valid  A.     (307A)5) 

15865.  (Native grass.)    (425/05) 

15866.  Setaria  SULCATA.    From 

NatAl.     (312/05) 

15367.  (Native grass.)    (888/05) 

15368.  (Native grass.)    (387/05) 

15369.  (Native    graFS.)      From 

Natal.     (315,05) 

15870.  (Native grass.)    (308/05) 

15871.  (Native grass.)    (296/05) 


*  *  iSeveral  of  the  species  of  Setaria  and  Eragrostis  are  valuable  forage  grasses.  Setaria 
sulcata  ( S.  P.  I.  No.  1 5366 )  is  one  of  our  l)est  forage  grasses,  but  requires  a  warm  climate. 
It  will  stand  some  frost,  however,  as  the  roots  have  not  been  killed  with  a  tempera- 
ture of  -f  18°  F.  SetaHa  aurea  (S.  P.  I.  No.  15344)  is  a  valuable  hay  grass.  S.  P.  I. 
No.  15340  and  S.  P.  I.  No.  15337,  forms  of  Chloris  virgaia,  tho  annual,  are  of  great 
value  here,  making  an  excellent  and  sweet  hay.  This  grass  ought  to  be  tried  in  Ari- 
zona, New  Mexico,  and  j^outhern  California,  and  I  am  sending  seed  to  the  Arizona 
and  (^al i f orn ia  sta tion.*'. "     {Da vv. ) 
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15372.  COLOCASIA   ANTIQUOKUM   E8CULENTUM.  TarO. 

From    Mayaguez,  P.  R.     Received    thru  Mr.  H.  C.  Henrickseii,  Agricultural 
Experiment  Station,  August  15,  1905. 

**Thi8  is  one  of  the  40(?)  varieties  of  taro  cultivated  in  Hawaii.  Kooto  of  this 
variety,  called  Japanese,  were  sent  from  the  Hawaiian  Experiment  Station  to  the 
Porto  "Rico  Experiment  Station  in  1903.  It  does  not  compare  favorably  in  Porto 
Rico  with  the  Trinidad  taro  of  the  same  type."     (Barrett. ) 

15373.  COLOCASIA   ANTIQUORUM   E8CULENTUM.  TarO. 

Fnmi   Mayaguez,  P.  R.     lleceived    thru  Mr.  H.  C  Henrioksen,  Agricultural 
Experiment  Station,  August  15,  1905. 

**Thi8  variety  is  known  as  the  Jloj/al  taro  in  Hawaii.  It  is  one  of  the  few  tnie 
tarus  having  purplish  r(x>t8.  The  Porto  Rico  Experiment  Station  received  this 
variety  in  1903  from  the  Hawaiian  Experiment  Station,  hut  it  did  not  grow  satisfac- 
torily in  the  testing  plats  at  Mayaguez,  P.  R.''     (Barrett. ) 


ArRACACIA    E8CULENTA.  Apio. 

From  Ponce,  P.  R.     Received  thru  Mr.  J.  W.  van  Leenhoff,  August  15,  1905. 

**  Tho  this  plant  is  not  cultivated  in  Porto  Rico  so  widely  as  in  Venezuela,  it  always 
sells  for  a  gotnl  price  in  the  local  market.  It  grows  better  in  elevated  dintricts,  pre- 
ferring a  cool,  moist  situation.  Partial  shade  seems  to  Ije  beneficial  at  low  elevations. 
It  should  be  treated  like  carrots.**     (Barrett,) 


16375.     Pyrus  sp. 

I'rora  Shanghai,  China.     Received  thru  Rev.  J.  M.  W.  Famham,  August  16, 1905. 

15376.     KuBUS  sp.  Raspberry. 

From  Shanghai,  China.     Received  thru  Rev.  J.  M.  W.  Farnham,  August  16,  1905. 

**A  berry  growing  wild  on  the  mountains  about  150  miles  southwest  of  Shanghai. 
The  fruit  is  a  little  larger  than  the  red  raspberry  which  grows  in  New  England,  and 
has  not  quite  so  strong  a  raspberry  flavor.  *     (Farnham. ) 

15377  to  15422. 

From  Mayaguez,  P.  R.     Received  from  Mr.  H.  C.  Henricksen,  of  the  Porto  Rico 
Experiment  Station,  thru  O.  W.  Barrett,  August  15,  1905. 

These  varieties  comprise  a  large  part  of  the  collection  made  by  Mr.  ().  \V.  Barrett 
while  botanist  of  that  station. 

15377.  Xantiiosoma  sp.  Tautia. 

Guayamera  Verde.  "A  dwarf  yautia  with  pink  tul>erB  of  first  (juality;  not 
w  idely  cul  ti  vated. ' '     (  Barrett. ) 

15378.  Caladium  sp. 

Brava.  "A  weed  in  fields.  Leaves  have  a  coppery  luster.  The  grate<l 
yellow  corm  is  used  to  kill  maggots  in  sores  on  cattle."     (Barrett.) 

15379.  Xantiiosoma  sp.  Tautia. 

Orffueta.  "A  small  yautia  with  whitish  petioles  and  i)ale  leaves;  the  tul)er 
is  hard,  yellow,  and  of  second  quality;  cultivated  in  but  few  districts  in  Porto 
Rico."     (BarreU.) 

15380.  Xanthosoma  sp.  Tautia. 

**A  yautia  received  from  the  Botanic  (hardens,  Aburi,  Gold  Coast,  Wes^t 
Africa;  it  is  apparently  identical  with  one  of  the  Jamaican  varieties  and  was 
very  probably  introduce<i  into  Africa  from  the  West  Indies."     (Barrett.) 

15381.  Coix)CA8iA  sp.  Taro. 

Malanga  2.  **  Presented  to  the  Porto  Rico  Experiment  Station  by  Mr.  E. 
Andi«,  of  Trinidad.*'     (Barren. ) 
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15377  to  15422— Continued. 

15382.  Cdlocasia  sp.  Taro. 

MdUinqa.  *  *  Presented  to  the  Porto  Rico  Ex  j)erimeut  Station  bv  Mr.  K.  Andi^', 
of  Trinidad."     (Barrett.) 

15383.  Xaxthosoma  pj).  Tautia. 

"A  yautia  received  from  Trinidad,  where  it  is  known  as  the/ar«a?V*a  Tauter; 
this  variety,  however,  was  not  received  in  the  collection  from  Jamaica." 
( Barrett. ) 

15384.  Xanthohoma  sp.  Tautia. 

"A  semicultivated  yaiitia  sent  from  Guatenmla  ])y  Mr.  ()..F.  Cook;  it  api>ears 
distinct  from  any  other  known  sort,  Imt  of  little  value  as  a  crop."     (Barntf.) 

15385.  Xanthosoma  sp.  Tautia. 

Martimca.  "A  first-class  vaiitia  widelv  cultivated  in  Porto  Kico,  tho  not 
observed  in  collections  from  other  West  India  islands.  It  has  the  |x^tioIes 
blotched  with  rose,  maroon,  and  cream,  and  the  blades  arc  dark  green;  the 
smallish  tubers  are  oblong,  yellow,  and  of  a  firm  texture  when  cookeci.  (^alled 
Quintal  and  Iluero  in  some  localities."     ( Barrett. ) 

15386.  Xanthosoma  sp.  Tautia. 

A  first-<;la88  yautia  obtained  in  Caracas,  Venezuela,  in  1903  by  Mr.  O.  W. 
Barrett.  "It  attains  a  height  of  5  feet  and  the  largest  tubers  weigh  from  1  to  2 
pounds.  This  is  a  form  of  ^o.  15417  of  Porto  Rico,  Trinidad,  Belize,  and  Cuba; 
it  may  be  considered  the  best  of  all  known  yautias."     [Barrett.) 

15387.  Xanthosoma  sp.  Tautia. 

Ainarilla.  "A  common  vautia  in  Porto  Rico,  prized  for  its  drought-resisting 
and  keeping  (lualities  and  highly  nutritious  yellow  tubers;  it  is.  a  small  variety 
and  very  liable  to  fungous attacts."     (Barrett.)  , 

15388.  Xanthosoma  sp.  Tautia. 

GetKjilmlla.  "A  second-class  yautia  from  the  Arecil)o  district  of  Porto  Rico; 
the  long,  slender,  pinkish  tubers  are  of  fair  quality;  it  is  one  of  the  varieti« 
of  the  peculiar  tlat-leaved  Maiuda  typi*."     (Barrett. ) 

15389.  Xanthosoma  sp.  Tautia. 

LufjuiUo.  ".\  vautia  probably  identical  with  No.  15417;  cultivated  at  Cidra, 
P.  R.*'      (Barrett'.) 

15390.  Xanthomosa  sp.  Tautia. 

Mena.  "A  second-class  yautia,  not  well  known;  it  resembles  No.  151^8,  but 
has  short  tubers  and  a  different  stooling  habit.  No.  32  of  the  Porto  Rico  Sta- 
tion's collection. ' '     ( Barrett. ) 

15391.  Xanthosoma  sp.  Tautia. 

Malanga  Amariila.  "-\  yautia  received  from  the(-uban  Agricultural  Experi- 
ment Station;  No.  52CH)  of  said  station's  plant  list."     ( Barrett. ) 

15392.  Xanthosoma  sj).  Tautia. 

17/10.  "A  dwarf  yautia,  widely  cultivate<l  hi  Portx>  Rico;  the  pink  or  pur- 
plish tubers  are  of  excellent  quality  for  table  use  but  are  not  produced  in  suf- 
ficient quantity  to  Ihj  found  on  the  market,"     (Barrett.) 

15393.  Xanthosoma  (?)  sp.  Tautia. 

Chnarrona.  "An  apparently  undescribcd  species  growing  in  ravines  in  Porto 
Rico;  it  flowers,  ])ut  probably  does  not  produce  need.  The  grated  conns  are 
u.sed  to  kill  maggots  in  sores  on  cattle  or  horses.     (See  No.  15878)."     ( Barrett. ) 

15394.  Xanthomosa  sp.  Tautia. 

(luayamera  (hlorada.  "A  connnon  first-class  yautia,  ap{)arently  peculiar  to 
Porto  Rico;  the  mauve  or  purplish  ]>etiolesMnd  leaf  veins  distinguish  this  sort 
from  all  others  except  No.  15404.  The  elongated  pink  tubers  are  of  good  size 
and  excellent  quality.     The  leaves  attain  (>  feet  in  good  soil."     ( Barrett.) 
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15377  to  15422— Continued. 

15395.     C(>LC)CA8iA  sp.  Taro. 

Fktfheen.  A  species  of  Colocasia,  probably  iindeflcribe<1 ;  bronjfht  from  Trini- 
dad in  1903  by  Mr.  O.  W.  Barrett.  *'Thi8  proves  a  most  promising  economic, 
pint'c  the  tii>>er8  are  ripened  in  pix  to  nine  months;  it  can  be  grown  on  a  variety 
of  soils;  the  yield  in  pood  8<7il  is  from  2  to  4  f)oundH  to  the  hill.  It  resembles 
No6.  15372  and  15373  in  producing  true  tuliers  like  a  yautia  instead  of  a  large 
rhizome  like  a  true  taro."     {Barrett. ) 

158G6.     Xanthosoma  ^p.  Tautia. 

Whit4t  Eddoe.     *'  Pent  })y  Mr.  E.  Andre,  Port  of  Spain,  Trinidad."     ( Barrett. ) 

15397.     Xantho.moma  sp.  Tautia. 

*'An  excellent  vautia  sent  bv  tlie  Jamaica  Department  of  Agriculture.  (No. 
2,  Jamaica. ) "     ( Barrett. ) 

15898.     Xanthosoma  sp.  Tautia. 

Amarilla.  "A  small  Cuban  yautia  sent  by  the  Esticion  Central  Agronomica, 
Santiago  de  las  Vegas,  Cuba.  Probably  iflentical  with  No.  15387,  but  perhaps 
more  resistant  to  fungous  attacks. ' '     { Barnit. ) 

15399.  Xanthom)ma  sp.  Tautia. 

(iua/pd.  "A  yautia  sent  by  the  Estacicm  Central  Agronomica,  Santiago  de 
la.s  Vagas,  Cuba."     (Barrett.) 

15400.  Xanthosoma  sp.  Tautia. 

**  A  yautia  identical  [?]  with  No.  15394,  but  purcha«»«l  from  Reasoner  Brothers, 
Oneco,  Fla.,  as  yl/oc««/a  ^i-r^f/nV/i***."     (Barrett.) 

15401.  Xanthonoma  pp.  Tautia. 

"A  yautia  purchascHl  from  Reasoner  Brothers,  Oneco,  Fla.,  as  Ahcasia  mar- 
shaili.     It  yields  a  good-sized,  (»dible  tuber  of  the  *  Roliiza'  tyjK^"     (Barrett.) 

15402.  Xanthosoma  sp.  Tautia. 

Malanga  Blanco.  "A  yautia  received  from  the  P'^stacion  Central  Agronomica, 
Santiago  de  las  Vegas,  Cuba."     (Barrett. ) 

15408.     Xanthosoma  sp.  Tautia. 

**A  fine  yautia  received  thru  the  Jamaica  Department  of  Agriculture. 
(No.  4,  Jamaica. )''     (Barrett.) 

15404.  Xanthosoma  sp.  Tautia. 

IVieta.  *' A  first-clas.^  yautia  restuiibling  No.  15394  as  regards  leaf  coloring, 
but  the  tulKirs  are  orange  yellow;  a  highly  prized  table  variety,  but  not  very 
proiiuctive."     ( Barrett. ) 

1 5405 .  X  A  NTHOSOM  A  sp.  Tautia. 

Manola^  or  Roliiza  Ancha.  "A  flat-leafed  yautia  not  well  known;  the  tul)er 
is  firm  and  yellow,  but  rather  small."     (Barrett. ) 

15406.  Xanthosoma  Hp.  Tautia. 

**.\n  excellent  variety  received  from  the  Jamaica  Department  of  Agriculture. 
( No.  5,  Jamaica. )  '     ( Barrett. ) ' 

15407.  Xanthosoma  sp.  Tautia. 
Ihiiizera.     "Probably  identical  with  No.  15392."     (Barrett.) 

15408.  Xanthosoma  sp.  Tautia. 

Dominica.  **A  very  choice  variety  of  the  Amarilhi  type,  grown  on  the 
north  side  of  Porto  Rico;  the  tuber  is  in  some  respects  the  finest  flavored  and 
richest  of  all  yautias."     (Barrett.) 

15409.  Xanthosoma  sp.  Tautia. 

**  A  first-class  yautia  received  from  the  Jamaica  I)e|)artment  of  Agriculture. 
( No.  1 ,  Jamaica. ) "     ( Barrett.) 
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15337  to  15422— Continued. 

15410.  Xanthosoma  8p. 

Mefia  de  Ponce.  *'  A  strong-growing  yautia  reeembling No.  15392,  but  of  two 
to  three  times  the  size.  The  tuber  is  of  good  flavor,  pink,  and  is  produced  in  fair 
quantity.  Overstooling  seems  to  be  the  principal  fault  of  this  variety." 
(Barrett. ) 

15411.  Xanthosoma  sp.  Tai&tia. 


Yslefla.     "Received  from  the  Estacion  Central  Agron6mica,  Santiago  de  1 
-  Vegas,  Cuba.     (No.  5207  of  the  Cuba  station's  list. )"     (Barrett. ) 

15412.     Xanthosoma  sp.  Tautia.. 

Belembe.  *'A  wild  or  semicultivated  yautia,  probably -Ynn/Ao»owa  hajsHfo- 
Hum.  The  young  leaves  of  this  species  are  preferred  by  the  natives  of  Porto 
Rico  for  use  (boiled)  as  a  spinach.  This  plant  flowers  freely;  it  produces  no 
tubers;  height,  18  feet  2 inches."     (Barrett.) 

15418.     Alocasia  macrorhissa. 

"This  is  semicultivated  in  some  districts  as  a  pig  foo<f;  the  large  rhizomes 
are  boiled  to  destroy  the  rhaphides."     (Barrett.) 

15414.  Xanthosoma  sp.  Tautia. 

Palma.  "The  largest  of  known  Xanthosomas,  tho  of  no  great  importance 
horticultu rally.  Urban  considers  this  X.  violajceum,  but  that  soecies  is  usually 
considered  as  comprized  by  the  purple-leaved  forms,  like  Nos.  15394  anJi 
15404.  The  nearly  tuberless  rhizome  attains  a  length  of  1  to  3  feet  and  a 
diameter  of  3  to  6  inches.  It  is  used  for  feeding  pigs  and  poultry  when 
boiled."     (Barrett.) 

15415.  Xanthosoma  sp.  Tautia. 

"A  fine  yautia,  received  from  the  Jamaica  Department  of  Agriculture.  (No. 
6,  Jamaica. ) "     ( Barrett. ) 

15416.  Xanthosoma  sp.  Tautia.. 

(Quintal.  "Probably  identical  with  No.  15385.  Named  from  its  believed 
ability  to  produce  100  pounds  of  tubers  per  plant  when  very  heavily  fertilized. 
The  rhizome  is  frequently  eaten,  tho  not  of  so  delicate  a  flavor  and  texture  aa 
the  tu  hers. ' '     ( Barrett. ) 

15417.  Xanthosoma  sp.  Tautia. 

R(Miza.  "This  is  the  best  variety  native  to  Porto  Rico.  It  may  be  grown 
on  a  variety  of  soils.  The  yield  is  2  to  4  pounds  per  hill.  The  tubers  are  of 
large  size,  white,  mealy,  and  smooth.  The  rhizome  is  also  eaten.  This  is 
undoubtedly  Xanthosoma  sngittifolium  Schott.  It  occurs  in  Belize,  Trinidad, 
and  Cuba.  A  very  similar  form  produces  larger  (?)  tubers  in  Venezuela." 
(BarreU.) 

15418.  Xanthosoma  sp.  Tautia. 

"A  choice  yautia,  received  from  the  Jamaica  Department  of  Agriculture. 
(No.  3,  Jamaica.)"     (Barrett.) 

15419.  Xanthosoma  sp.  Tautia. 

Blanco.  "A  second-class  yautia,  resembling  No.  15417,  but  not  so  produc- 
tive nor  so  early.  The  rhizome  is  poisonous,  l)ecau8e  of  its  content  of  calcium 
oxalate  rhaphides.  The  tubers  are  more  slender  and  rougher  than  those  of 
the  Rolliza,  No.  15417."     (Barrett. ) 

15420.  Xanthosoma  sp.  Tautia. 
"A  yautia  from  Belize,  probably  identical  with  No.  15417."     (BarreU.) 

15421.  Xanthosoma  sp.  Tautia. 

"A  yautia  introduced  into  Porto  Rico  from  Trinidad  by  the  writer  in  1903. 
It  is  very  similar  to  No.  15417,  but  the  tubers  a{)pear  to  vary  slightly  from 
yellowish  white  to  pinkish  white  instead  of  being  of  the  even  white  of 
BoUiza."     (Barrett.) 

15422.  Xanthosoma  sp.  Tautia. 
Bed  Eddoe.    Presented  by  Mr.  E.  Andr^,  Port  of  Spain,  Trinidad.     (Barrett,) 
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15423.     Narcissus  psecdo-nakcissus.  Daffodil 

From  Santa  Oraz,  Cal.    Received  thni  Mr.  E.  l>eedham,  of  the  LetnUiam  fiuHi 
Company,  August  16,  1905. 


AIangifera  indica.  Mango. 

From  Lucknow,  India.     Receiveii  thru  Mr.  Rolx»rt  Anderson,  I^anwlowne,  Pa., 
August  21,  UK)5. 

Bomhiiy  (?). 

15425  to  15427. 

From  Bellingham,  Wash.     Received  thru  Mr.  H.  E.  Juenemann,  of  thi.H  Depart- 
ment, August  21,  1905. 

15425.  Ro8A  Hp.  15427.     Rubub  spbita bills. 

15426.  Rosa  np. 

15428  and  15429.     Vicia  faba.  Horse  bean. 

From  Naples,  Italy.     Received  thru  Dammann  &  Co.,  August  18,  1905. 
15428.      Vescefeverole  des  Champs.  15420.      Vesre  fenr< tie  petite. 

15430  to  15445. 

From  Bellingham,  Wash.     Received  thru  Mr.  J.  W.  M.  Smith,  August  22,  1905. 

15480  to  15434.     Hyacinthus  15441  and  15442.     Ckocih  sp. 

^P-  15443  to  15445.     Tulipa  sp. 

1 6485  to  1 5440.    Narcissus  spp. 

15446  to  15458. 

From  Clearbrook,  Wash.     Received  thru  Mr.  George  Gibbs,  August  21,  1905. 

15446  to  15466.    Narcissus  spp.  15457  and  15458.    Hyacinthus 

sp. 

15459.    Narcissus  tazetta  alba. 

From  Alameda,  Cal.     Received  thru  Mr.  George  Rosmarin,  Encinal  Nurserv, 
August  22,  1905. 

15460  to  15474.     Mexican  plants. 

From  City  of  Mexico,  Mexico.     Received  from  Dr.  J.  N.  Rose,  August  25,  1905. 

The  numbers  in  parentheses  are  those  of  Doctor  Rose's  notes,  which  give  the 
exact  localities  where  the  various  plants  were  secured. 

15460.  (No.  1178/05.)  15468.  (No.  1187/05.) 

15461.  (No.  1179/a5.)  15469.  (No.  1188/05.) 

15462.  (No.  1180/05.)  15470.  (No.  1189/05.) 
15468.  (No.  1182/05.)  15471.  (No.  1190/05.) 

15464.  (No.  1183/05.)  15472.  (No.  1194/05.) 

15465.  (No.  1184/05.)  15473.  (No.  1202  05.) 

15466.  (No.  1185/05.)  15474.  (No.  1205,05.) 

15467.  (No.  1186/05.) 

15475  to  15477. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  Co.,  August  26, 1905. 

15475.     Caragana  arborescens.  Siberian  pea  tree. 

15476  and  15477.     Trifolium  incarnatum.  CrimBon  clover. 

15476.     Extra  Early  Red,  15477.     Early  White, 
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15478.     LiLiuM  ix)NGrFix)RUM  ExiMEUM.  Eastor  lily. 

See<i  j^rown  in  the  Departiuent  greenhouse  bv  Mr.  G.  \V.  Oliver.     Numbered.  Sep- 
tember 2,  UK)5. 

15479.      LiLIUM   LONGIFLCmUM   EXIMEUM  GIGANTEUM.  Lily. 

Seed  grown  in  the  Department  greenhouse  by  Mr.  G.  W,  Oliver.    Numbered  Sei>- 
tember  2,  1905. 

15480  to  15583.     Oryza  sativa.  Rice. 

From  Tanga,  German  East  Africa.  Presented  by  Prof.  Dr.  A,  Zimmerniann,  of 
the  Kaiseriiche  Biologische  Landwirtschaftliche  Institut,  Amani,  in  the  spring 
of  1905. 

A  collection  of  native  rice  varieties.     The  notes  are  those  given  by  Doctor  Ziin- 
mermann. 

15480. 

From  Pangani,  in  the  hills,  700  meters  high. 

15481. 

Plant  from  January  to  March.     Grown  in  Pangani,  Mgera,  northerly;  1,000 
meters  high;  river  valley  of  the  Luhisgura  (?). 

15482. 

From  Pangani,  Mohomorra,  northward  of  Useguha  Mountains;  400  meters 
high. 

15488. 

From  Pangani  Buguru,  west  of  Useguha;  altitude  600  meters;  river  valley 
of  Msangazi. 

15484. 

From  Pangani  Bondei;  altitude  300  meters. 

15485.  Busanga  mixt  with  Kwindimha. 

Glumes  of  Buwnga  are  brown  yellow;  of  A'i/^ndim6a, gray  white.  Kernel 
of  Busanga  is  white;  of  Kmindimhoy  brown.     From  Lindi. 

15486.  Kw'ndbnha. 
From  Lindi. 

15487.  Nmnaria. 

From  Lindi.  Mixt  with  Kmndimfta.  Glumes  brown;  strong  thick  awn; 
kernel  white  with  a  reddish  tinge. 

1 5488.  Mkemzurl. 

From  Lindi.     Slender  awn,  white  kernel.     Glumes  yellow  gold. 

15480.     Mpnngarra. 

From  Lindi.  Glumes  lighter  than  Namaria  and  Mkemzuri.  Kernel  white 
and  large.  Nos.  15485  to  15489  can  be  distinguished  in  cooking  by  specific 
odors.  No  one  variety  of  soil  is  suitable  for  all  conditions.  In  the  valleys 
they  are  planted  on  moist  or  on  sandy  soils.  In  the  high  altitudes  they  are 
ssown  upon  newly  cleared  land,  but  are  uncertain  and  are  dependent  upon  tlie 
rainfall. 

15400.  Xondo. 

From  Tanga  district.     Likes  water. 

15401.  Sifala. 

From  Tanga  district.     Requires  much  water. 

15402.  yzurintvendo. 

From  Tanga  district.     Kequires  much  water. 

15493.     Srma, 

From  Tanga  district.     Requires  much  water. 
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15480  to  15583— Continued. 
15494.     Ruwi. 
From  Tanga  district.     Requires  much  water. 

16496.  Mngqja. 

From  TaDga  district.     Likes  water. 
15496.     Gundimba. 
From  Mikindani. 

16497.  Sungala. 

From  Mikindani.  Plant  during  December  or  January  in  black  moist  soil 
in  valleys. 

15498.  ^alimalia. 

From  Matumbi  Mariwe,  in  the  district  of  Kilwa.  Plant  in  heavy  soil,  giving 
much  water  and  little  sun.     Matures  in  four  and  a  half  months  after  sowing. 

15499.  BungcUa, 

From  Matumbi  Mariwe,  in  the  district  of  Kilwa.  Plant  in  black  soil,  with 
much  water  and  little  sun.     Matures  in  five  months  after  sowing. 

15500.  Seina. 

From  Matumbi,  near  Mohora,  in  the  district  of  Kilwa.  Plant  in  black  soil, 
with  plenty  of  water  and  little  sun.  Matures  in  five  and  a  half  months  after 
sownng. 

15501.  Majeya  Konoa. 

From  Matumbi,  near  Kiswere,  district  of  Kilwa.  Requires  good  soil,  much 
sun,  and  little  water.     Matures  in  three  months. 

15602.     Giindimha. 

From  Matumbi,  near  Kiswere,  district  of  Kilwa.  Requires  good  soil,  much 
sun,  little  water.     Matures  in  three  months. 

15508.  Shindano. 

From  Matumbi,  near  Kiswere,  district  of  Kilwa.  Requires  good  soil,  much 
sun,  little  water.     Matures  in  three  months. 

15504.  Ambari, 

From  Tanga  district.     Likes  water. 

15505.  Mkarafun, 

From  Tanga  district.     Likes  water. 

15506.  Mhenga  Xonda. 

From  Tanga  district.     Likes  water. 

15507.  Guniya. 

From  Tanga  district.     Likes  water. 
15608.     Mounja  Uniko. 
From  Tanga  district.     Likes  water. 

15509.  Mchum. 

From  Tengra,  near  Saadani.     Plant  in  November  in  sandy  loam. 

15510.  Majeya  Fundi, 

From  Tengra,  near  Saadani.     Plaint  in  November  in  sandy  loam. 

15511.  Majq/a  Fundi, 

From  Tengra,  near  Saadani.     Plant  in  November  in  sandy  loam. 

15512.  Kijegi, 

From  Tengra,  near  Saadani.     Plant  in  November  in  sandy  loam. 
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15480  to  15583 — Continued. 

16513  to  15645. 

(No  data.) 
15646. 

Plant  in  wet  soil.     Grows  after  rainy  season. 
16647. 

Inferior  quality.     Requires  "wet  soil.     Grows  after  the  rainy  season. 
1 6  648.     Bungcda, 

Grown  after  rainy  season  in  moist  soil. 

16649.     Kilitnalij  Ahilimali,  Ilalanariaj  Tandika,  XyampendUf  Halmiluud€i. 

Grown  on  lowlands,  and  with  much  rain  will  grow  on  the  hills;    from 
Mohora  district,  Rufiji. 

16660.  Sena  Kilhwali. 

HilMand  rice  from  Mohora  district,  Rufiji. 

16661.  Sefala  Bohianka  Mbwego. 
Hill-land  rice  from  Mohora  district,  Rufiji. 

16662.  Kapora  Xajiza  Kanywa  Zarakupata  Mpungamuene. 
Hill-land  rice  from  Mohora  district,  Rufiji. 

15668.     Bungala. 

From  Mohora  district,  Rufiji.     Lowlands. 
155  54.     Kaneno  Kanenwa. 

From  Mohora  district,  Rufiji.     Hills  and  dry  lowlands.   • 
15556.     Nugertgu'ii. 

From  Mohora  district,  Rufiji.     Lowlands,  without  irrigation. 
16656.     Kijicho. 

From  Mohora  district,  Rufiji;  lowlands  or  hills. 
16667.     Nyenyenyati. 

Lowlands,  Mohora  district,  Rufiji. 
15668.     >Sr/i  indano. 

Wet  lowlands,  Mohora  district,  Rufiji. 

15659.     Ilarula. 
Lowlands,  Mohora  district,  Rufiji. 

16660.  Kibaha  Rupxe. 
Lowlands,  Mohora  district,  Rufiji. 

16661.  Mhweke. 

Lowlands,  Mohora  district,  Rufiji. 

1 5662.     Manjano, 
Hills  and  lowlands,  Mohora  district,  Rufiji. 

16663.  Kensi. 

Lowlands,  Mohora  district,  Rufiji. 

16664.  Sivala. 

Lowlands,  Mohora  district,  Rufiji. 

15666.     Kuku. 
Lowlands,  Mohora  district,  Rufiji. 
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154SO  to  15583— Continued. 

15566.  Ngohe. 

Hills  and  lowlands.     Becomes  vigorous.     Often  planted  at  the  e<l|^  of  the 
field. 

15567.  Borakufxtia. 

From  Morogoro.     Opening  of  the  rainy  season  is  sown  in  <lanip  soil. 

15668.     Meli. 

From  Morogoro.     Plant  at  the  oommencement  of  the  rainy  season  in  moist 
lowlands  or  marshy  places. 

16569.     Malula  and  Marura. 

From  Morogoro.     Plant  at  the  commencement  of  the  rainy  season  in  moist 
lowlands  or  marshy  ground. 

15570.  Sena. 

From  Morogoro.     Plant  in  moist  ground  at  the  commenc'ement  of  the  rainy 
season. 

15571.  Buftji. 

From  Mahenge.     Plant  in  rainy  season  in  heavy,  Mat-k,  wet  w>il.     From  live 
to  six  months  to  mature. 

15572.  Rigiibdza. 

From  Mahenge.     Plant  in  rainy  season  in  heavy,  moist,  hla<'k  soil.     Matures 
in  five  to  six  months. 

15573  to  15583. 

From  Mahenge.     Mature  in  five  to  six  months:.     Plant  in  rainy  si^ason  in 
heavy,  moist,  black  soil. 

15573.  Sena.  15579.  Xgurnbo. 

15574.  Schindano.  15580.  Satari. 

15575.  Halimaria.  15581.  Fiinga. 

15576.  Kapemha,  15582.  Kingano, 

15577.  Kafinda.  15583.  Miknamhe. 

15578.  Kikalati. 

15584.      LiLIUM  LONGIFLORUM    EXIMEUxM   UIGANTEUM.  Lily. 

Seedlings  raised   in  the  Department  of    Agriculture    greenhouses.      Numl)fre<l 
September  1,  1905. 

15585  to  15593.    Narcissus  sp.  Narcissus. 

From  Guernsey,  England.     Received  thru  W.  Mauger  &  Son,  Brookdale  Nurs- 
eries, August  21,  1905. 

15594  to  15654. 

From  Haarlem,  Holland.     Received  thru  Mr.  C.  G.  van  Tulx?rgen,  ]r.,  Zwanen- 
burg  Nurseries,  September  5,  1905. 

Miscellaneous  bulbs. 

15594.     Gladiolus  A LATUs.  15646  to  15654.     Irls  spp. 

15595  to  15645.     Tulipa  spp. 

15655.  AvENA  Sativa.  Oat. 

From  Sherman,  Tex.     Received  thru  Mr.  W.  F.  Sheldon,  September  5,  1905. 

15656.  Persea  gratissima.  Avocado. 

From  Miami,  Fla.     Received  thru  Col.  G.  B.  Brackett,  from  Prof.  P.  H.  Rolfs, 
September  5,  1905. 
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15657.    Narcissus  tazetta. 

From  Santa  Cruz,  Cal.     R«oeive<i  thru  T.  Thompson,  florist,  September  5,  1905. 

15658  to  15667.    Narcissus  spp.  Narcissus. 

From  Leyden,  Holland.     Received  thru  De  Graaf  Brothers  (Limited),  Wholesale 
bulb  growers,  Septeml^er  6,  1905. 

15668  and  15669. 

From  Chicago,  111.     Received  thru  the  A.  Dickinson  Co.,  Septeml>er  6,  1905. 

15668.  Dactylis  glomerata.  Orchard  grass. 

15669.  PuLEUM  PRATEN8E.  Timotliy. 

15670  to  15672. 

From  Budapest,  Hungary.     Received  thru  Mr.  Frank  Benton,  of  the  Bureau  of 
Entomology,  September  7,  1905. 

15670.  CucuRBiTA  sp.  Squasli. 

**  Large,  green,  very  warty  squaah.  Odd  looking.  Flesh  yellow.  Seed 
taken  from  8(]uash  on  sale  in  market  of  Venice,  Italy,  August,  1905."    (Benton. ) 

15671.  CucuRBiTA  sp.  fitquasli. 

"  Small,  grayish-green,  flat  s<iuash  on  sale  in  market  of  Venice,  Italv,  Ausrust, 
1905."     (Benton.) 

15672.  CucuMis  MELo.  Mxiskmelon. 

"Muskmelon  from  market  at  Trieste,  Austria,  August,  1905.  Probably 
brought  up  from  Dalmatia.  Sold  under  the  name  Zate.  Medium  to  large-sizeci 
greenish  yellow  melon  of  fairly  good  quality;  very  warty,  or  covered  with 
knobby  excrescences."     (Benton.) 

15673  to  15682. 

From  the  Office  of  Gardens  and  Grounds,  turned  over  to  the  Office  of  Seed  and 


Plant  Introduction,  September  8,  1905. 

15673.  monsteba  deliciosa. 

15674.  Smilax  medica. 

15675.  Sansevikria  cvlindrica. 

15676.  Clivia  mkniata. 

15677.       MaRANTA  LINEATA  RasEA. 


15678.  Alocasia  cuprea. 

15670.  DiEFFENBACHIASBGUiNE. 

15680.  HOMERIA   DISCOLOR. 

15681.  PllER  NIGRUM. 

15682.  Xanthosoma  lindeni. 


15683  to  15697. 

From  Sydney,  New  South  Wales.     Pre8ente<l  by  Mr.  J.  H.  Maiden,  director  and 
government  botanist,  Botanic  (iardens.     Received  September  7,  1905. 


15688.  Acacia  ci:nnix(4Hamh. 

15684.  Acacia  cultriformis. 

15685.  Acacia  .vrriifolia. 

15686.  Callitris  calcarata. 

15687.  Callitris  robusta. 

15688.  Casuarina  stricta. 

15689.  Casuarina  torulosa. 

15690.  cordyline  australis. 


15601.  CORDYLINE  OBTBCTA. 

15602.  CORDVLIXE  STRICTA. 

15603.  Ficrs  rubiginosa. 

15604.  podocarpus  elata. 

15605.  Sterculia  acerifolia. 

15606.  Telopia  speciosissima. 

15607.  Macadam  I A  terni  folia. 


15698  to  15744. 

From  Hillegom,  Holland.     Received  thru  R.  Vail  der  Schoot  &  Son,  September 
11,  1905. 

15608to  15700.    NARCissusspp.  15730  tol5743.    Irishispanica. 

15710  to  15738.     Tulipa  spp.  15744.     Narcissus  sp. 

07 


DECEMBER,  1903,  TO   DECEMBER,  1905.  205 

15745.  Phtsalis  sp.  G-round  cherry. 

From  Lima,  Peru.     Received  thru  W.  R.  Grace  &  CJo.,  September  11,  1905. 
CapalL 

15746.  LiLiuM  iiONGin.oRUM  ExiMEUM.  Eastor  lily. 

From  Tarrytowu,  N.  Y.     Received  thru  ¥\  R.  Pieraon  &  Co.,  Se])tenil)er  11, 
19a5. 

15947  to  15749.    Theobroma  cacao.  Cacao. 

Frwm  Trinidad,  British  West  Indies.     Received  thru  Prof.  J.  II.  Hart,  Trinidad 
.    Botanical  Gardens,  September  11,  1905. 

16747.     Cnlabacillo.  15749.     tVloUo. 

1 5  748 .     Foriuttero. 

15750.  RvSUM  sp.  Pea. 

From  Gyangtse,  Tibet.     Rei«ived  from  Captain  O* Connor,  of  the  British  Indian 
army,  thru  Mr.  M.  A,  Carleton,  cerealist,  tSeptemljer  8,  liK)5. 

15751.  Beschorneria  bracteata. 

From  Nitre,  France.     Received  thru  Mr.  A.  Roljertson-Proschowskv,  September 
15,  1905. 


From  Richmond,  Va.     Received  thru  T.  W.  Wood  &  Sons,  Septeml)er  15, 1905. 

IVowTs  drain  Pasture  Mixture,  said  to  be  a  mixture  of  wheat,  barley,  rye,  winter 
turf  oatfi,  and  hairy  vetch. 

15753  to  15758. 

From  Shanghai,  China.  Received  thru  Rev.  J.  M.  W.  Farnhain,  Septeml)er  15, 
19a5. 

Seeds  obtained  150  miles  southwest  of  Shanghai,  except  15753. 

16758.  Amygdaluh  persica.  Peach. 

16764.  Amyodali's  persica.  Peach. 

15755.  CucuMis  MELo.  Muskmelon. 

16756.  CucuMis  MELo.  Muskmelon. 

15767.  CucuMis  MEix>.  Muskmelon. 

15758.  CiTRrLiA'H  vuixjaris.  Watermelon. 

15759  to  15761.     Oryza  sativa.  Rice. 

From  Kobe,  Japan.  Presented  by  Mr.  Thomas  F.  McGrath,  of  the  China  and 
Japan  Trading  Company,  of  Kobe,  Japan,  thru  Dr.  W.  H.  .MclTrath,  Delaware 
avenue  and  Market  street,  Camden,  N.  J.,  and  Mr.  T.  F.  Townsend,  United 
States  Weather  Bureau,  Philadelphia,  Pa.     Received  August  1,  1905. 

16769.     Early  glutinous  rice.     "Tastes  better  than  ordinary  rice."     (Mc- 
Grath.) 

16760.     Later  glutinous  rice.  15761.     Early  ordinary  rice. 

15762  and  15763. 

From  the  greenhouses  of  the  Department  of  Agriculture.  Received  September 
18,  1905. 

15762.     Homalomena  wallisi.  15763.     Diefkenbachia  sp. 
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15764  to  15766. 

From  Hungary  and  Bulgaria.     Secured  by  Mr.  Frank  Benton,  of  the  Bureau  of 
Entomology,  and  received  September  19,  1905. 

16764.     CiTKULLus  viuiARiK.  Watermelon. 

From  (lodoUo.  Small,  round  melon;  dark  green,  with  re<i  flesh,  thin  rind, 
and  brown  seexls;  small;  quality  excellent;  quite  sweet  and  juicy.  CoUectetl 
August  24,  1905.     ( No.  6. ) 

15765.  CrcuMis  melo.  Muskmelon. 

From  Budapest.  Small,  yellowish  green,  closely  netted,  quite  aromatic. 
Flesh  green,  quite  juicy,  tender,  and  of  excellent  quality.  Seed  from  melon 
purchased  on  the  market.     (No.  7.) 

15766.  CiTBULLUs  vuixiARis,  Watermelon. 

r 

From  Sophia,  Bulgaria.  Yellow-cored,  medium-siised,  good  quality.  Flesh 
lemon  yellow  or  light  greenish  yellow.     (No.  9.) 


15767  to  16772.     Narcissus  spp. 

From  Kttrick,  Va.     Received  thru  Poat  Brothers,  September  19,  1905. 

15773  and  15774.     Nakcissus  spp.  Narcissus. 

From  Santa  Cruz,  Cal.     Received  thru  Mr.  E.  Ijeedham,  of  the  Leedhaui  Balb 
Company,  September  21,  1905. 

16775.     Zea  mays.  Com. 

From  Adrianople,  Turkey.     Received  thru  Mr.  Frank  Benton,  of  the  Bureau  of 
Entomology,  September  21,  1905. 

'*  Small,  orange-yellow  flint  corn,  said  to  withstand  drought  well.  Stalks  grow 
about  4  feet  tall.  The  region  about  Adrianople  is  a  very  dry  one.  (No.  10.)" 
( Benton. ) 

15776.  Cuc^UMis  MELO.  Muskmelon. 

From  Constantinople,  Turkey.     Received  thru  Mr.  Frank  Benton,  September 

21,  1905. 

**  Smooth  skin,  yellow  outside;  rather  large,  oval  form;  flesh  greenish  white,  juicy 
and  excellent  flavor.     (No.  11.)"     (Benson.) 

15777.  Opuntia  (iymnocarpa.  Prickly  pear. 

From  Nice,  Frant^e.     Received  thru  Dr.  A.  Robertson-Proschawskv,  September 

22,  1905. 

15778.  Okyza  sativa.  Rice. 

From  Macassar,  Celebes.     Received  thru  Mr.  Karl  Auer,  Ifnited  States  consular 
agent,  September  5,  1905. 

15779.  Capkiot.a  da('tyix>n.  Bermuda  grass. 

From  New  York,  N.  Y.     Received  thru  J.  M.  Thorburn  &  Co.,  September  28, 
1905. 

15780.  DiospYRos  LOTUS.  Black  jnbe. 

From  Jamaica  Plain,  Mass.     Received  from  the  Arnold  Arboretum,  September 
28,  1905. 

15781.  Adonis  amurensis. 

From  Tx)ndon,   P)ngland.     Rec^eived  thru  William  Cutbush  &  Son,  Highgate 
Nurseries,  September  28,  1905. 
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X5782  to  15787.    Arachis  hypogaea.  Peanut. 

From  Marseille,  France. '  Received  thru  Hon.  Kol)ert  P.  Skinner,  Unite<l  States 
consul-general,  September  28,  1905. 

15782.     Flrti-clafs  Java.  16784.     Jam, 

1 5  783 .     Pondichemj. 

16786.     Gambia. 

'*One  of  the  l)e8t  of  the  edible  oil  nuts  from  the  West  (/oast  of  Africa.*' 
(Skinner,) 

16786.     Ruffijt(pie. 

**Oneof  the  best  of  the  edible  oil  nuts  from  the  West  Coast  of  Afrits." 
(Stinnn: ) 

15787.     Chines. 

**A  low-grade  nut  for  industrial  oil  only."     {Ski7m.er.) 

X5788.    Tritioum  durum.  Macaroni  "wheat. 

From  Fort  Collins,  Colo.     Receivexi  thni  Mr.  O.  B.  Underwo<Ml,  February,  1905. 

X5789  to  15796. 

From  Gotha,  Orange  County,  Fla.     Received  thru  Mr.  II.  Nehrling,  Palm  Cot- 
tage Experiment  Gardens,  September  30,  1905. 

16789.     Alocahia  sp.  (?). 

15790.     Xanthosoma  maculatum.  Yautia. 

16791.  CoLocAsiA  EucHLORA  (?).  Taxo. 

16792.  Xanthosoma  ap.  Yautia. 

From  Florida;  said  to  have  been  cultivated  by  the  Seminoles;  conmion  in 
old  Florida  gardens. 

15793.  Xanthosoma  robustum  (?).  Yautia. 

16794.  Alocasia  violacea  (?). 

16796.  colocabia  f0ntane8ii.  taxo. 

16796.  colocasia  1llit8tris.  .  tato. 

15797  to  15802. 

From  Fairoaks,  Cal.     Received  thru  Mr.  F.  McMillan,  October  2,  UX)5. 

16797.  A  VENA  HATiVA.  Oat. 
Belgian  Winter.     Grown  from  S.  P.  I.  No.  9878. 

16798.  A  VENA  SATIVA.  Oat. 
Appier  Rwitproof.     Grown  from  S.  P.  I.  No.  11722. 

16799.  HoRDEiTM  vruiARE.  Barley. 
Tenneasee  Hih/^t.     Grow^n  from  S.  P.  1.  No.  11658. 

16800.  Sbcale  cereale.  Rye. 
Ahruzzea.     Grown  from  S.  P.  I.  No.  10366. 

16801.  Triticum  vulgare.  Wheat. 
FreUs.     Grown  from  S.  P.  1.  No.  11714. 

16802.  Triticum  vllgare.  Wheat. 
Chul-Hdai,     Grown  from  S.  P.  I.  No.  9131. 

15803  to  15805. 

From  Mavaguez,  P.  R.     Received  thni  the  Agricultural  Experiment  Station, 
October'3.  1906. 

1 6 808 .     X A  NTHOso .M a  8p.  ( ? ) .  Yautia. 

*  *  Probably  identical  with  No.  1541 4. "     ( BarreU. ) 
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15803  to  15805— Continued. 

15804.     Xanthosoma  sagittifolium. 

**From  the  Alta  Vera  Paz  district  of  Guatemala.  The  yellow  tubers  neem 
to  distinguish  this  from  all  other  known  sorts  having  reddish  petioles." 
{Barrett.) 

15806.  Dkacx)ntium  aspebum.  ''Guapa." 

"Resembles  Amorphophallus,  which  was  discovered  on  the  upper  Ainazon 
and  which  appears  to  occur  only  in  Porto  Rico  and  Brazil.  The  Jarge  corm, 
when  well  matured,  is  cooked  by  the  natives,  and  may  be  compared  to  squash 
in  appearance,  but  has  a  strong  flavor  not  usually  relished  at  the  first  ta^ite. 
The  single  leaf  attains  a  height  of  8  feet.  The  fetid  effluvium  of  the  flower  is 
poisonous.  ^  *     ( Barrett. ) 

15806.    Hyacinthus  orientalis  ai^bulus.  Hyacinth. 

From  Boston,  Mass.     Received  thru  R.  &  J.  Farquhar  &  Co.,  October  2,  1905. 

15807  and  15808. 

From  Palm  Springs,  Cal.     Received  from  Dr.  Welwood  Murrav,  thru  Mr.  T.  H. 
Kearney,  October  2,  1905. 

15807.  Chilopsis  SALiGNA.  Desert -willow^. 
An  ornamental  shrub  for  desert  regions. 

15808.  Parkinsonia  sp.  Palo  verde. 

An  ornamental  desert  shrub. 

15809  to  15817 

From  Hiroshima,  Japan.     Presented  by  Mr.  J.  T.  Meyers.     Received  September 
29,  1905. 

15809.  Eriobotrya  japonica.  Loquat. 

15810.  pRUNUs  sp.  Japanese  bush  cherry. 

"These  (15809  and  1'5810)  are  both  nursery  plants,  the  'Usura'  (15810) 
probably  thriving  under  such  treatment  as  would  be  given  young  cherry 
trees."     ( Meyers.) 

15811.  Brajmica  sp.  Turnip. 
Shogo. 

15812.  Bras8Ica  pe-tsai.  Pe-tsai  cabbage. 

15813.  Brahhica  sp.  Turnip. 
Mammoth  lied. 

15814.  Raphaxus  sp.  Radish. 

JSakura. 

15815.  Raphanus  sp.  Radish. 
Moriguchi. 

15816.  Cu(^URBiTA  sp.  Squash. 
TVopical. 

15817.  CrcrRBiTA  sp.  Squash. 
Kyoto. 

15818  to  15820.     Feijoa  sp.  "  Ouayabilla." 

From  Buenos  Aires,  Argentina.     Received  thru  Dr.  Carlos  Spegazzini,  botanist 
of  the  Department  of  Agriculture,  October  5,  1905. 

15818.  Large.  15820.     Small  or  mnter. 

15819.  Smooth  or  Manzana. 
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15821  to  15824. 

From  Trebizond,  Asiatic  Turkey.     Secured  by  Mr.  Frank  Benton,  of  the  Bureau 
of  Entomology.     Received  October  2,  1905. 

Seeds  obtaineil  from  Mr.  Dem.  Gh.  Papathopoulos,  of  Samsoun,  Aniatic  Turkey. 

15821.     HoRDEUM  sp.  Barley. 

"Said  to  l>e  of  superior  quality;  not  used  as  a  forage  crop,  and  the  grain 
exported  for  use  in  the  manufacture  of  beer,  being  e8i)e<'iallv  nuited  for  this." 
(No.  12. ) 

15822  to  15824.     Papaver  somniferum.  Opium  poppy. 

15822.      White-seeded, 

Grown  near  Samsoun,  on  the  south  coast  of  the  Black  Sea,  Turkey  in 
Asia.     (No.  13.) 

15828.     Mixt. 

Grown  near  Samsoun,  Turkey  in  Asia.     (No.  14. ) 
15824.     Blue-seeded. 

Grown  near  Samsoun,  Turkey  in  Asia.     (No.  15.) 


.    Andropocjon  sorghum.  Mile. 

From  Mecca,  Cal.     Received  thru  Brauckman  Brothers,  August  7,  1JK)5. 

15826.  Festuca  gioantea. 

From  Agricultural  College,  Mich.     Received  thru  Dr.  W.  J.  lieal,  September 
20,  1905. 

15827.  Chaetochloa  italica.  Millet. 

From  St  Louis,  Mo.     Grown  by  Mr.  W.  J.  Magee  in  UK)4.     Received  Septem- 
ber, 1905. 

"The  grain  of  the  Ainu  Japanese  people.     This  sample  was  grown  from  Ainu 
seed.'*     (Magee.) 

15828.  ScHOENOCAULON  OFFICINALE  (?).  ^^Cebadilla." 

From  Vera  Cruz,  Mexico.     Received  thru  Hon.  William  W.  Canada,  United  States 
consul,  October  5,  1905. 

15829.  HoRDEUM  vuLGARE.  Barley. 

From  Manhattan,  Kans.     Received  thru  Mr.  A.  M.  Ten  Eyck,  Octol^r  6,  1905. 
Tentie»*ee  Winter. 

15830.  HoRDEUM  VULGARE.  Barley. 

From  Westminster,  Md.    Received  thru  Mr.  H.  L.  Rhinehart,  Octo)>er  6,  1905. 
Tennessee  Winter. 


Amygdalus  communis.  Almond. 

From  Grazalema,  near  Ronda,  Spain.     Received  thru  Mr.  David  Fairchild, 
October  9,  1905. 

"Thia  almond,  a  sinsle  tree  of  which  stands  in  the  'huerta'  of  Scnor  Felix 
Enrfquez,  is,  altho  small,  the  highest-priced  almond  raised  in  the  region,  and  con- 
forms in  shape  and  texture  to  the  Jordan  almond  of  Mala^.  Its  unusually  thin 
shell  and  especially  delicate  kernel  should  make  it  of  special  value  in  California, 
where  the  tendency  of  these  introduced  hard-shelled  almonds  seems  to  be  to  become 
larger  and  coarser.  This  almond  may  develop  in  California  into  a  larger  sizeil  BUi)e- 
rior  type  of  Jordan  almond."     {Fairchild.) 
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15832.     Amygdalus  communis. 

From  Ubrique,  near  Villa  Martin,  Spain.     Received  thru  Mr.  David  Fairchild, 
October  9,  1905. 

**  A  thin-skinned,  fine  type,  of  which  few  trees  exist  in  Ubrique."     (Fairchild,) 


^-w  15833  to  15837.    Amygdalus  communis.  Almond. 

From  Grazalema,  near  Ronda,  Spain.     Received  thru  Mr.  David  Fairchild,  OvU>- 
ber  9,  1905. 

Almonds  in  the  shell,  purchased  of  Sefior  F^lix  Enrfquez.  "These five  tyj>ee,  com- 
ing probably  from  seedhng  trees,  are  valuable  for  the  production  of  seedlingn,  which 
may  be  better  adapted  to  Californian  conditions  than  the  Jordan  almond  previously 
imported. '  *     ( Fairchild. ) 

15883.     Larga.  15885.     Maltiffuena. 

15834.     Almendroiu  15886.     Fino, 

"The  Fino  type  is  similar  to  No.  15831,  and  is  the  highest-priced  almond  in 
Grazalema. ' '     ( Fairchild. ) 

15837.     Mollar  Chico. 

"Soft-shelled,  very  small  almond,  of  delicious  texture.'*     (Fiirchild.) 

15838.    Tacca  riNNATiFiDA.  Fiji  arroiNrroot. 

From  Oneco,  Fla.     Received  thru  Reasoner  Brothers,  Roval  Palm  Nurseries, 
October  9,  1905. 

15839  to  15843.    Opuntia  .spp.  Prickly  pear. 

From  Seville,  Spain.     Received  thru  Mr.  Ambrosio  Eschauzier,  October  9,  1905. 

15889.     Eifpanoles. 

"A  variety  said  to  yield  abundantly  fruits  of  goo<l  flavor;  not  so  well  suited 
for  fences  as  the  more  spiny  varieties."     {Eschauzier. ) 

15840.  Americanos.  15842.      TirUilku,  or  Vxejaf. 

15841.  Moscalely  or  Malagueflos.  15848.     Franceses. 

"Nos.  15842  and  15843  are  used  for  hedges  more  than  for  fruit,  on  account  of 
their  large  size  and  spininess. "     ( Eschauzier. ) 

15844  to  15848.     Narcissus  spp.  Narcissus. 

From  Santa  Cruz,  Cal.     Received  thru  the  Leedham  Bulb  Company,  Octol)er  7, 
1905. 

15849.    CocHLEARiA  OFFICINALIS.  Scurvy  grass. 

From  London,  England.     Recerv-ed  thru  Barr  &  Sons,  October  9,  1905. 

The  famous  scurvy  grass,  which  is  one  of  the  cruciferous  order  to  which  the  creeses 
belong,  is  found  in  Knglaiid  in  three  varieties.  Its  habit  is  to  grow  near  the  sea- 
shore; consequently,  it  is  almost  the  first  plant  which  a  suffering  crew  would  find 
ready  to  hand  on  landing.  It  is  seen  along  the  muddy  banks  of  rivers  and  on  sea- 
shores, especially  near  Lymington,  in  parts  of  Wales,  and  in  Cumberland.  One 
variety  grows  on  the  Scotch  mountains.  It  is  not  a  ** grass"  in  any  sense,  but  an 
upright  plant  with  spoon-shaped  leaves  and  large  bunches  of  white  and  rather  pretty 
flowers.    The  small  species  found  on  the  Scotch  hills  is  the  Greenland  scurvy  grass. 

3^850.    Opuntia  ficus  indica.  Prickly  pear. 

From  Catania,  Sicily.     Received  thru  Charles  Beek,  esq.,  manager  for  the  Duke     i 
of  Bronte,  Castel  di  Maniace,  October  10,  1905. 

Ri'puted  at  C^atania  to  be  the  best  sort  grown  in  Sicily;  fruit  very  sweet;  seed  small, 
probably  abortive;  color,  pale  yellow. 
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1585X.     Cmsus  scoparius.  Scotch  broom. 

From  >'ew  York,  N.  Y.    Received  thru  J.  M.  Thorburn  Sc  Co.,  October  10, 1905. 

15852.       CeNTROSEBIA   PLUltflERI. 

From  Maya^^oez,  P.  R.     Received  thru  Mr.  H.  C.  Henricksen,  horticulturist  of 
the  Agricultural  Experiment  Station,  October  10,  1905. 

Frona  a  vine  grown  from  seed  brought  from  St.  Vincent,  British  West  Indies,  in 
1903,  by  Mr.  O.  W.  Barrett,  botanist  and  entomologist  of  the  Porto  Rico  Experi- 
ment Station.  **This  plant  is  giving  excellent  results  as  a  cover  crop  in  both  Porto 
t^ico  and  Hawaii,  and  is  worthy  of  trial  in  the  Southern  States."     (Barrett. ) 

15853  to  15874. 

From  McPherson,  Kans.    Received  thru  Mr.  L.  A.  Fitz,  October  6,  1905. 

15853.  TRmcuM  monococcum.  Einkom. 
Fourth  crop  from  German  seed.     (C.  I.  No.  1781.) 

15854.  Triticum  monococcum.  Einkom. 

Fourth  crop  from  seed  found  mixt  with  oats,  S.  P.  I.  No.  3676.     (C.  I. 
No.  2226. ) 

15856.     Triticum  monococcum.  Einkom. 

First  crop  from  S.  P.  I.  No.  10474.     (C.  I.  No.  2433.) 

15856  to  16864.     A  vena  sativa.  Oat. 

15856.  Burt. 

Second  crop  from  seed  from  Virginia  Agricultural  Experiment  Sta- 
tion, Blacksburg,  Va.     (C.  I.  No.  293.) 

15857.  Sixty-Day, 

Third  crop  from  S.  P.  I.  No.  5938.     (C.  I.  No.  165.) 

15858.  Red  Algerian, 

Second  generation  from  S.  P.  I.  No.  10269.     (No.  C.  1.  337.) 
16859.     Texas  Red, 
From  Agricultural  Experiment  Station  seed,  Manhattan,  Kans. 

15860.  Danish. 

First  generation  from  New  2^aland  seed,  S.  P.  1.  No.  12877. 

15861.  Dun. 

First  generation  from  New  Zealand  seed,  S.  P.  I.  No.  12878. 

15862.  Sparrowbill. 

First  generation  from  New  Zealand  seed,  S.  P.  1.  No.  12879. 
15868.     Canadian. 

First  generation  from  New  2jealand  seed,  S.  P.  I.  No.  12880. 
15864.      White  Tartar. 

First  generation  from  New  Zealand  seed,  S.  P.  I.  No.  12881. 

15865.  Triticum  spelta.  Spelt. 

Fourth  generation  from  seed  from  Agricultural  Experiment  Station,  Pull- 
man, Wash.     (C.  I.  No.  1772.) 

15866.  HoRDEUM  vuLGARE.  Barley. 
Tennessee  Winter,     First  generation  from  S.  P.  I.  No.  11780.     (C.  I.  No.  2577. ) 

15867.  HoRDEUM  DisTicHUM  NUTANS.  Two-row  barley. 
Hanna,    Third  generation  from  S.  P.  1.  No.  9133.     (C.  I.  No.  226.) 
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15853  to  15874— Continued. 

15868.  Secale  cereale.  Rye. 

Fourth  generation  from  Ruswian  seed,  obtained  at  the  Paris  Exix)t«ition. 
(C.  I.  No.  13.) 

15869.  Secale  cereale.  Rye. 

Fourth  generation  from   Ru'^sian  seed  ()btaine<l  at  the  Paris  P-xp<>sition. 
(C.  I.  No.  1.) 

15870  to  15874.     Triticim  vcujare.  Wlieat. 

15870.  Kharkof. 

Fourth  geneniti(.n  from  S.  P.  I.  No.  74()7.     (C.  I.  No.  158:5.)  "^ 

15871.  Tarkeij. 

Fourth  generation  from  seed  from  llarvev  County,   Kans.     (C.    I. 
No.  1558.) 

15872.  Vita. 

Fourth  generation  from  S.  P.  I.  No.  5(338.  f(\  I.  No.  1439.) 
15878.      (ynnean. 

Fourth  generation  from  S.  P.  I.  No.  5636.  (C.  1.  No.  1437.) 
15874.     Kharkof. 

Fourth  generati<m  from  vS.  P.  I.  No.  5641.     (C.  I.  No.  1442.) 

15875.     Bromus  i^vcincus. 

From  Sitka,  Alaska.     Received  thru  Prof.  C.  C.  (ieorgeson,  Agricultural  Expt»r- 
iment  Station,  October  13,  1905* 

15876  to  15879.  Musa  spp.  Banana. 

From  Manila,  P.  I.     Received  thru  Mr.  William  S.  T.von,  Bureau  of  Agriculture, 
Octol)€r  16,  1905. 

15876.  Carinoifa.  15878.     La  Gloria. 

15877.  Lacatan.  15879.     Bumnho). 

15880.  Tamarindus  ixdica.  Tamarind. 

From  Manila,  P.  I.     Received  thru  Mr.  AVilliam  8.  Lvon,  Bureau  of  Airriculture, 
October  16,  1905. 

15881.  Garcinia  manc^ostana.  Mangosteen. 

From  Port  of  Spain,  Trinidad.     Received  thru  Prof.  J.  H.  Hart,  Trinida<l  Bo- 
tanical Department,  October  21,  1905. 

15882.      KUNZEA  POMIFERA. 

Received  by  the  Office  of  Grass  and  Forage  Plant  Investigations  without  detinite 
information  as  to  the  sender,  October  17,  1905. 


seacoast 

fi 

taste  of  apples. '^ 

15883.  Oenothera,  ovata.  Evening  primrose. 

From  Santa  Cruz,  Cal.     RtH'eived  thru  Mr.  (Jetirge  J.  Streator,  October  17, 1905. 

15884.  Bromi  8  iNKRMis.  Smooth  brome-grass. 

From  Chicago,  111.     Received  thru  Mr.  A.  Dickinson,  October  16,  1905. 
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15885.  IIevea  sp.  Para  rubber. 

From    Amherst,    r»wcr   Burma.      ReceivtMl   thru   Mr.    G.    N.    CV)llin^*,  of  the 
Bureau  of  IMant  In<lustry,  OcIoIrt  19,  11K)5. 

*'The>e  plants  were  ^rowu  from  seed  sent  by  Mr.  W.  8.  To<ld,  Amherst,  Lower 
Burma.  The  trees  from  wliieh  the  Sfcfe<l  e^ime  were  doubtless  grown  from  seed  dis- 
tributed thruout  India  by  the  British  (ioveniment  many  years  ago."     [OMim*.) 

15886.  DuRio  ziBETHiNUS.  Durian. 

From  Singapore,  Straits  Settlements.     Presented  by  Mr.  G.  O.  Blacker.     Received 
Getoljer  19,  1905. 

15887.  (Undetermined.)  Bean. 

From  Chehkiang,  China.     Presented  by  Dr.  S.  P.  Barchet,  of  the  American  con- 
sulate, Shanghai.     Received  October  21,  1905. 

Stock  fetKi  bean.  "This  bean  is  found  on  the  market  in  the  west  of  Chehkiang 
Province,  and  is  worth  further  investigation.  It  is  sown  broadcast  in  rice  fields  about 
the  time  they  are  being  drained,^'o  or  three  weeks  l)efore  harvesting.  Horses  and 
cattle  are  fond  of  this  plant,  i.  e.,  they  eat  it  greedilv,  green  or  cured,  with  or  with- 
out the  l>ean. ' '     ( Barchet. ) 

15888.  Panicum  fkumentaceum.    -  Millet. 

From  Kin-hua-fu,  Chehkiang,  China.    Presente^l  by  Dr.  8.  P.  Barchet.    Received 
October  21,  1905. 

"A  valuable  variety  of  small  glutinous  grain  millet  grown  in  the  western  part  of 
Chehkiang.     Used  as  fodder  and  for  brewing  a  beer  tasting  like  wine."     ( Barchet. ) 

15889.  Alocasia  sp.      ' 

From  Mayaguez,  P.  R.     Received  thru  Mr.  D.  W.   May,  of  the  Agricultural 
F^xix?riment  Station,  October  24,  1905. 

"A  fine  ornamental,  having  the  leaves  (both  sides)  and  petioles  of  a  shining-pur- 
ple shade.  Height,  3  to  5  feet.  Rhizome  very  poisonous  bv  reason  of  its  rhaphides.*' 
[HarretL) 

15890  to  15925. 

From  Ukiah,  Cal.     Received  thru  Mr.  Carl  Purdy,  October  23,  1905. 

15800  to  15895.     Liliim  spp.  15905  to  15925.     Tuupa  spp. 

15896  to  15904.     Hyacinthi  s  sp. 

15926.  Phaskoi.us  uadiatus.  Mung  bean. 

From  Augusta,  Ga.     Re<'eived  thru  the  N.  L.  Willet  Drug  Company,  OctolK^r  21, 
1905. 

15927.  Cyhsus  proliferus  albls.  Tagasaste. 

F'rom  the  Canary  Islands.     Pre.sented  bvCapt.  Rosendo  Torras,  Brunswick,  Cia., 
thru  Hon.  VV."  (1.  Brantley.     Received  October  20,  1905. 

15928.  Pixus  PAKviFLORA.  Pine. 

From  Washington,  D.  C.     Received  October  24,  1905. 

Seed  collected  inim  a  trtM?  growing  in  the  grounds  of  the  United  States  Department 
of  Agriculture. 

15929.  CiTRULi.UH  VULGARIS.  Watermelon. 

From  Dzansoul,  Caucasus,   Russia.     Received  thru  Mr.  Frank  Benton,  of  the 
Bureau  of  Entomology,  October  24,  1905. 

''Grown  at  an  altitude  of  4,000  feet.  Large,  yellow-cored,  slightly  oval,  with  light- 
green  skin  and  thin  rind.     (No.  16. )"     {Benlon.) 
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15930.  CiTBULLUS  VULOAKI8.  "V^atenueloi] 

From  Dzansoul,  CauciiBUfl,  Kuesia.     Received  thni  Mr.  Frank  Benton,  Octobe 
24, 1905. 

''Alternate  stripes  of  dark  and  light  green,  ronnd,  good  quality.  Small,  yellovi 
cored.    Grown  at  altitude  of  4,000  feet.     (No.  17. )"     (Benton. ) 

15931.  Phtsalis  ^p.  G-round  cherry 

From  Bortschka,  Caucasua,  Russia.     Received  thru  Mr.  Frank  Benton,  Octobe 
24,  1905. 

"  Found  growing  wild  on  the  south  side  of  Tschoroch  River  some  miles  abov 
Bortschka,  southwestern  Caucasus.  Elevation  about  2,000  feet.  Fruit  not  edibl 
but  quite  ornamental,  bein^  bright  crimson  in  color,  with  large  crimson  seed  podf 
while  leaves  of  plant  are  still  green.     (No.  18. )''     (Benton. ) 

15932.  Acer  circinatum.  Mapk 

From  Clearbrook,  Wash.    Received  thru  Mr.^eorge  Gibbs,  October  21,  1905, 

15933  to  15940. 

From  Shanghai,  China.     Receiv^  thru  Rev.  J.  M.  W.  Farnham,  of  the  Chin 
Tract  Society,  October  26,  1905. 

16088.  LiLiUH  sp.  15087.  Cucurbita  sp. 

15084.  (Undetermined.)  15038.  (Undetermined.) 

15085.  Ahygdalus  persica.  15080.  (Undetermined.) 
15036.  (Undetermined.)  15040.  (Undetermined.) 

15941.      COLOOASIA  ANTIQUORUM  E8GULENTUM.  TarO 

From  Gotha,  Fla.     Presented  by  Mr.  H.  Nehrling.     Received  Octol)er  26,  1906 
Wild  taro,  erroneously  called  "Tanyah." 

15942  and  15943.    Lilium  longiflorum  hyb.  Jjly 

From  Bellingham,  Wash.     Received  thru  Mr.  John  W.  Macrae  Smith,  Octobe 
11,  1905. 

15042.  Lilium  longiflorum  eximium  uigantbum. 
Grown  in  one  year  from  S.  P.  I.  No.  11591. 

15043.  LiLUM  longifix)rum  multiflorum. 
Grown  in  one  year  from  S.  P.  I.  No.  11794. 

15944.    Lilium  candidum.  Lilj 

From  Olympia,  Wash.     Received  thru  Mr.  B.  F.  Denton,  September  14,  1905. 

15945  and  15946.    Cynara  scoltmus.  Artichoke 

From  Paris,  France.     Received  thru  Vilmorin- Andrieux  &  Co.,  October  27, 190S 
15045.     iMrge  Flat  Brittany.  15046.     Ijorge  Globe,  or  Paris. 

15947  to  15954. 

From  Hamel,  West  Australia.     Received  thru  Mr.  Georj^e  F.  Berthoud,  direcrto 
of  the  State  farm,  October  26,  19a'>. 

15047.  Atriplex  hoix)carpa.  15052.     Danthonl\.     semiannt: 

15048.  Atriplex  leptocarpa.  hARi». 

16040.      AnDROPOGON  8RR1CEU8.  ^*®*^-       ClIANTHUS   DAMPIERII. 

15050.  AotREBLA   TRITICOIDE8.  ^^^^^^      ^WAINSONA      MACCULLO 

CHIA. 

15051.  MiCROLAENA   RTIPOIDES. 
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L5955.    Elymus  canadensis.  'Wild  rye. 

From  Manistee,  Mich.     Received  thni  Mr.  Stephen  Cahill,  (>ct4>lx»r  2i\,  1905. 


L5956  to  16128.     Bromus  spp. 


Brome-grass. 


From  Cambridge,  England.     Presented  by  Prof.  Marshall  Ward,  of  the  Botanic 
Gardens.     Received  October  28,  1905. 

Sample  packets  of  the  following  varieties  of  Bromns  gathere<i  from  various  parts 
I  the  world: 


15956. 
15057. 
15958. 
15959. 
15960. 
15961. 
15962. 
16963. 
15964. 
15965. 
15966. 
16967. 
15968. 
16969. 
15970. 
15971. 
15972. 
15973. 
15974. 
15975. 
15976. 
15977. 
15978. 
16979. 
16980. 
15981. 
15982. 
15983. 
15984. 
15985. 
15986. 
16987. 
15988. 
16989. 
16990. 
15991. 
15992. 
15993. 


Bromus  sp.,  Switzerland,  1902.     (186) 

Bromis  sp.,  St.  Petersburg,  1903.     (229) 

Bromuh  sp.,  St.  Owens  Bay,  Jersey.     (240) 

BeoMrs  sp.,  St.  Owens  Bay,  Jersey,  1903.     (241) 

Bromus  adoexsis,  Kew,  1902.     (9) 

Bromts  ALOPHCiTRrs,  Lisbon,  1903.     (216) 

Bromus  altissimuk,  H.  &  S.,  1903.     (230) 

Bromus  andinus,  Stockholm,  1904.     (252) 

Bromus  angustipolius,  Berlin,  1902.     (10) 

Bromus  anoustifolius,  Heidelberg,  1903.     (215) 

Bromus  AfiDUEXNENSis,  H.  <fe  S.,  1902.     (11) 

Bromus  arduennensih,  Paris,  1902.     (12) 

Bromus  arduennensis,  Schroeter,  1903.     (13) 

Bromus  arduennensis,  Brussels,  1902.     (184) 

Bromus  arduennensis  villosus,  Brussels,  1902.     (185) 

Bromus  arenarius,  Sydney,  1902.     (210) 

Bromus  arvensis,  Sutton,  1901.     (128) 

Bromus  aspbr,  CJoe  Fen.,  Cambridge,  IWl,  A.  11.     (1) 

Bromus  biebersteinii,  Schroeter,  1902.     (14) 

Bromus  brack ystachvs,  Upsala,  1902.     (16) 

Beomus  breviaristatus,  Rocky  Mountains,  1902.     (15) 

Bromus  breviaristatus,  Kew,  1902.     (150) 

Bromus  brizaeformis,  Sutton,  1901.     (129) 

Bromus  canadensis,  Hamburg,  1902.     (28) 

Bromus  canadensis,  Glasnevin,  1902.     (29) 

Bromus  canadensis,  St.  Petersburg,  1902.     (30) 

Bromus  canadensis,  Sutton,  1901.     (130) 

Bromus  canadensis,  Naples,  1904.     (247) 

Bromus  carinatus,  Kew,  1902.     (151) 

Bromus  ciliatus,  Cracow,  1902.     (19) 

Bromus  ciliatus,  Schroeter,  1902.     (21) 

Bromus  ciliatus,  Kew,  UK)2.     (22) 

Bromus  ciliatus,  H.  &  S.,  1902.     (23) 

Bromus  ciliatus,  Paris,  1902.     (25) 

Bromus  cili.\tus,  Vienna,  1902.     (26) 

Bromus  ciliatus,  B.  G.  C,  1901.     (170) 

Brtimus  ciliatus,  B.  G.  C,  1901.     (171) 

Bromus  ciliatus,  J.  Fletcher,  1902.     (187) 
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15956  to  16128— Continued. 


15994. 

Bromi's 

15995. 

Bkomi's 

15996. 

Bromuh 

15997. 

Bkomis 

15998. 

Bromi's 

15999. 

Bromuh 

16000. 

Bromus 

16001. 

Bromus 

16002. 

Bromus 

16003. 

Bromvs 

16004. 

Bromus 

16005. 

Bromus 

16006. 

Bromus 

16007. 

Bromus 

16008. 

Bromus 

16009. 

Bromus 

16010. 

Bromus 

16011. 

Bromus 

16012. 

Bromus 

16013. 

Bromus 

16014. 

Bromus 

16015. 

Bromus 

16016. 

Bromus 

16017. 

Bromus 

16018. 

Bromus 

16019. 

Bromus 

16020. 

Bromus 

16021. 

Bromus 

16022. 

Bromus 

16023. 

Bromus 

16024. 

Bromus 

16025. 

Bromus 

16026. 

Bromus 

16027. 

Bromus 

16028. 

Bromus 

16029. 

Bromus 

16030. 

Bromus 

16031. 

Bromus 

16032. 

Bromus 

16033. 

Bkomus 

16034. 

Bromus 

16035. 

Bromus 

16036. 

Bromus 

16037. 

Bromus 

ciLiATUs  (glabrous  van),  Bonn,  1902.     (20) 

c'OMMUTATUs,  Schroeter,  1902.     (33) 

commutatus,  Madingley,  1903,  A.  H.     (239) 

uoNDENSATus,  Hack.,  Schroeter,  1902.     (34) 

conpertus,  Glasnevin,  1902.     (36) 

coNGESTUs,  Glasnevin,  1902.     (36) 

crinitus,  St.  Petersburg,  1901.     (152) 

DANTHONiAB,  St.  Petersburg,  1902.     (38) 

DiANDRUs,  Glasnevin,  1902.     (37) 

ERBCTUs,  Schroeter,  1902.     (40) 

ERECTU8  LAXU8,  Strassburg,  1903.     (218) 

ERBCTUS  TRAN8YLVANICU8,  Hack.,  Stockholm,  1902.     (118) 

ERBCTUS  VILL08US  (?),  Cherrvhintou,  1903,  A.  H.     (214) 

FiBRosus,  Hack.,  Schroeter,  1902.     (41) 

FIMBRIATUS  VIOLACEU8,  H.  &  S.,  1902.       (42) 
FIMBRIATUS  VIOLACEU8,  H.  AS.,  1903.       (219) 

GioANTEUs,  Cherry hinton,  1901,  A.  H.     (45) 

(JKJANTEUS  TRiPLORUS,  S.  H.  Beckham,  1903,     (211) 

GROssus,  H.  &S.,  1902.     (43) 

(iussoNi,  Glasnevin,  1902.     (44) 

GUssoNi,  Benary,  1902.     (46) 

HooKERiANUs,  Vienna,  1902.     (48) 

iioRDBACEUs,  St.  Petersburg,  1902.     (50) 

noRDEACEUs  GLABREscENs,  St.  Petersbui^,  1902.     (49) 

iNERMis,  Schroeter,  1902.     (32) 

iXERMis,  Sutton,  1901.     (137) 

INERMIS,  B.  G.  C,  1901.     (176) 

INERMIS  (awned  var.),  St.  Petersburg,  1902.     (51) 

INERMIS  (viviparous  form),  Shroeter,  1902.     (52) 

INTERMEDIUS,  B.  G.  C,  1901.     (53) 

ixTERRUPTUs,  Suttou,  1901.     (136) 

.lAPONicus,  St.  Petersburg,  1902.     (54) 

.lAPONicus,  Tokyo,  1903.     (236) 

KALMii,  Paris,  1902.     (55) 

KALMii,  Kew,  1901.     (58) 

KRAUSEi,  St.  Petersburg,  1902.     (59) 

KRAUSEi,  Oxford.  1903.     (234) 

LAEViPEs,  St.  Petersburg,  1902.     (67) 

LAEViPEs,  Hamburg,  1902.     (220) 

i.AXUs,  Glasnevin,  1902.     (65) 

LAXUs,  Sutton,  1902.     (168) 

LAX  us,  Vienna,  1902.     (191) 

Lox(.iFLORUs,  Paris,  1902.     (61) 

LONiUFLORUs,  Glasucviii,  1902.     (62) 
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to  16128 — Continued. 

16038.  Bkomuh  LONGiFLOKi'H,  Tpsala,  1902.     (63) 

16030.  Bromis  MACRANTiil'H,  Naples,  67,  1904.     (253) 

16040.  BrOMIS  MACRCJ8TAC1IY8,  SllttOR,  1901.       (140) 

16041.  Bromih  macrohtac'Iiys,  Coimbra,  1901.     (173) 

16042.  Bbomi's  MACKOHTACHY8  LANroiNosrs,  Palenno,  1902.     (190) 

16043.  Bromus  MADR1TKN8IH,  Mrs.  Gregory,  1904. 

16044.  Bromus  madritensis.  Old  Walls,  Carrick  on  Luir,  Tipperary,  1902. 

(242) 

16045.  Bromus  MADRITENSIS,  Sutton,  1901.     (139) 

16046.  Bromus  madritensis  delilei,  B.  G.  C,  1901.     (100) 

16047.  Bromus  maroinatus,  St.  I^tersburg,  1902.     (75) 

16048.  Bromus  margixatus,  U.  S.  Dept.  Agr.,  1902.     (202) 

16049.  Bromus  maximus  gussoni,  Palermo,  1903.     (233) 

16050.  Bromus  MOLLIS,  Sutton,  1901.     (138) 

16051.  Bromus  mollis  (deformed  fls. ),  Grumpington  Road,  August  27, 1902, 

A.  H.     (235) 

16052.  Bromus  mollis  glabratus,  Hayle,  Cornwall,  1902.     (212) 

16053.  Bromus  mollis  lloydianus,  Lizard,  1902.     (206) 

16054.  Bromus  mollis  thominii,  B.  G.  C,  1902.     (169) 

16055.  Bromus  multiklorus,  Schroeter,  1902.     (72) 

16056.  Bromus  parviflorus,  Schroeter,  1902.     (79) 

16057.  Bromus  patulus,  Benary,  1902,     (87) 

16058.  Bromus  patulus,  Hills  Avenue,  1902,  A.  H.     (204) 

16059.  Bromus  patulus  nanus,  Benary,  1902.     (90) 

16060.  Bromus  pendulus,  Lyons,  1902.     (96) 

16061.  Bromus  pitensis,  St.  Petersbyrg,  1902.     (95) 

16062.  Bromus  pitensis,  Quito,  1903.     (232) 

16063.  Bromus  porteri  frondans  (?),  U.  S.  Dept.  Agr.,  1902.     (198) 

16064.  Bromus  pubescens,  Berlin,  1902.     (86) 

16065.  Bromus  pumpellianus,  Saunders,  1902.     (97) 

16066.  Bromus  pumpellianus,  Wawanesa,  1902.     (192) 

16067.  Bromus  pungens  (33.01),  B.  G.  C,  1901.     (162) 

16068.  Bromus  pungens  ciliatus  (?),  B.  G.  C.  (37),  1901.     (160) 
16060.  Bromus  PURGANS,  Glasnevin,  1902.     (81) 

16070.  Bromus  PURGANS,  Hamburg,  1902.     (82) 

16071.  Bromus  purgans,  Kew,  1902.     (83) 

16072.  Bromus  PURGANS,  Lemberg,  1902.     (85) 

16073.  Bromus  purgans  (41),  B.  G.  C,  1901.     (164) 

16074.  Bromus  purgans,  B.  G.  C,  1901.     (175) 

16075.  Bromus  purpurascens,  Hamburg,  1902.     (93) 

16076.  Bromus  purpurascens,  Glasnevin,  1902.     (94) 

16077.  Bromus  racemosus,  near  Madingley  Chalk  Pit,  A.  H.,  1902,     (213) 

16078.  Bromus  RACE.Masus,  Hamburg.     (221) 

16079.  Bromus  racemosus,  Kew,  1903.     (222) 

16080.  Bromus  racemosus,  Breslau,  1903.     (223) 
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15956  to  16128— Continued. 

16081.  Bromus  RACEMOsrs,  Lyon,  1903.     (224) 

16082.  Bromts  racemo»su8,  Babrahain,  1903,  R.  I.  Lynch.     (237) 

16083.  Bromus  racbmosus,  Madingley,  1903,  A.  H.     (238) 

16084.  Bromus  rackmosus,  Madingley,  June  28,  1903,  A.  H.     (243) 

16085.  Bromus  richardsoni,  U.  S.  Dept.  Agr.,  1902.     (200) 

16086.  Bromus  rigidus,  Kew,  1901.     (69) 

16087.  Bromus  rubkns,  Montpelier,  1902.     (101) 

16088.  Bromus  rubens,  U.  S.  Dept.  Agr.,  1902.     (203) 

16089.  Bromus  schraderi,  Correvon,  1902.     (113) 

16090.  Bromus  schraderi,  Upsala,  1902.     (114) 

16091.  Bromus  secalinus,  Sutton,  1901.     (146) 

16092.  Bromus  secalinus,  U.  S.  Dept.  Agr.,  1902.     (194) 

16093.  Bromus  secalinus  multiflorus,  Upsala,  1902.     (116) 

16094.  Bromus  SBGETUM,  U.  S.  Dept.  Agr.,  1902.     (115) 

16095.  Bromus  sQUARROsus,  St.  Petersbui^g,  1902.     (78) 

16096.  Bromus  SQUARROSUS,  Glasnevin,  1902.     (102) 

16097.  Bromus  squarrosus,  near  B,  rubens^  Roven,  1902.     (103) 

16098.  Bromus  SQUARROSUS,  Chelsea,  1902.     (104) 

16099.  Bromus  SQUARROSUS,  Correvon,  1902.     (105) 

16100.  Bromus  SQUARROSUS,  Schroeter,  1902.     (106) 

16101.  Bromus  SQUARROSUS,  Paris,  1902.     (107) 

16102.  Bromus  scjuarrosus  villosus,  Schroeter,  1902.     (112) 

16103.  Bromus  SQUARROSUS  wo LGENsis,  St.  Petersburg.     1902.     (110) 

16104.  Bromus  stenophyllus,  Glasnevin,  1903.     (225) 

16105.  Bromus  8TERILI8,  Sutton,  1901.     (145) 

16106.  Bromus  TACN.\,  Paris,  1902.     (120) 

16107.  Bromus  TACNA,  Kew,  1901.     (158) 

16108.  Bromus  TACNA,  Warsaw.     (246) 

16109.  Bromus  tectorum,  Sutton,  1901.     (147) 

16110.  Bromus  TECTORUM,  U.  S.  Dept.  Agr.,  1902.     (197) 

16111.  Bromus  TRiNii,  Kew,  1905. 

16112.  Bromus  unioloides,  Stocisholm,  1902.     (121) 

16113.  Bromus  unioloides,  Schroeter,  1902.     (122) 

16114.  Bromus  unioloides,  Heidelljerg,  1902.     (123) 

16115.  Bromus  unioloides,  Sutton,  1901.     (144) 

16116.  Bromus  UNIOLOIDES,  Sutton,  1901.     (148) 

16117.  Bromuhunioloidfs,  B.  G.  C,  1901.     (156) 

16118.  Bromus  unioloides,  B.  G.  C,  1901.     (161) 

16119.  Bromus  unioloides,  Palermo,  1902.     (193) 

16120.  Bromus  unioloides,  Upsala,  1902.     (207) 
16,121.  Bromus  unioloides,  Penzance,  1902,  A.  H.     (208) 

16122.  Bromus  unioloides,  Quito,  1903.     (231) 

16123.  Bhomus  unioloides  willdenowii,  U.  S.  Dept.  Agr.,  1902.     (196) 

16124.  Bromus  valdivianus,  II.  &  S.,  1902.     (126) 
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15956  to  16128-~Continued. 

16126.     Bromus  VAKiBGATrs,  Vienna,  1902.     (125) 

16126.  Bbomos  VBOTiTUs,  Griesswald,  1903.     (228) 

16127.  Bromus  yirkns,  Benary,  1902.     (124) 

16128.  BROMU8  wiLLDENowii  Kth.,  U:  S.  Dept.  Agr.,  1902.     (195) 

16129.    Phaseolus  max.  -Mung  bean. 

From  New  Orleans,  La.     Received  thru  Mr.  R.  E,  Blouin,  assistant  director, 
Louisiana  Sugar  Experiment  Station,  Audubon  Park,  November  8,  1905. 

1.6130.    Pi8UM  ARVENSE.  Canada  field  pea. 

From  Chicago,  111.    Received  thru  A.  Dickinson  &  Co.,  November  8,  1905. 

16131.    Garginia  mangostana.  Mangosteen. 

From  Heneratgoda,  Ceylon.     Received  thru  J.  P.  William  &  Bros.,  November 
10,  19a5. 

•*  For  experiments  in  grafting  on  a  more  resistant  stock."     ( Fmrchild. ) 


.    (Undetermined.)  Aroid. 

From  greenhouses  of  Public  Buildings  and  G rounds,  Washington,  D.  C.    Received 
in  Jane,  1904.    Numbered  November  10,  1905. 

16133.      PeRSEA  INDIGA. 

From  Funchal,  Madeira.     Presented  by  Mr.  J.  B.  Blandy.     Received  November 
9,  1905. 

"A  species  related  to  the  avocado  of  commerce;  for  breeding  i)arpo.«c.s  and  a.s  a 
stock."     {Fairchild.) 

16134.  (Undetermined.)  "Catispa." 

From  Guadalajara,  Mexico.     Received  thru  Mr.  A.  \\\  Geist,  November  10, 1905. 
*'A  quick-growing  hardwood  tree  used  for  live  posts  for  wire  fences."     {Grist.) 

16135.  Meliix>tus  alba.  Sweet  clover. 

From  Augusta,  Ga.     Received  thru  the  N.  L.  Willet  Drug  Companv,  November 
8,  1905. 

16136.  Medicago  sativa.  Alfalfa. 

From  Billings,  Mont.     Received  thru  Mr.  I.  D.  O'Donnell,  October  81,  H)05. 

16137.  Lathyrus  silurus. 

From  Salonica,  Turkey.     Receiveil  thru  Mr.  J.  Henry  House,  October  30, 1905. 

"Extensively  used  as  foo<l  for  cattle.     When  burned  like  coffee  it  is  said  to  make 
very  good  cereal  coffee — better  than  barley."     (House. ) 


16138.  Medicago  lupulina.        Black  medick,  or  yellow  trefoil. 

From  New  York,  N.  Y.     Receivetl  thru  J.  M.Thorburn  &  Co.,  October  30,  1905. 

16139.  Xanthosoma  sp.  Tautia. 

From  Tepatitlan,  Jalisco,  Mexico.     Received  thru  Mr.  W.  E.  Safford,  from  Mr. 
C.  V.  Mead,  October  31,  1905. 

"This  vautia  apparently  belongs  to  a  tyi:)e  distinct  from  the  West  Indian  forms; 
the  petioles  are  purplish  but  the  rhizome,  tho  of  two  seasons'  growth,  shows  no 
indications  of  having  produced  tubers.  This  plant  is  prized  l)y  the  natives,  who 
sometimes  call  it  "Papa  de  Colomo."  The  water  in  which  the  rhizomes  are  boiled 
should  be  changed  several  times. ' '     ( Barrett. ) 
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16140.      SWAINSONA   MACOULLOCHIANA. 

From  Sydney,  New  South  Wales.     Presented  by  Mr.  J.  II.  Maiden,  director  nf 
the  Botanic  Gardens.     Receiv(*d  October  30,  1905. 

"This  is  one  of  the  most  horticulturally  valuable  of  all  Swainsonas."     ( Afaiden. ) 

16141  to  16159. 

Presented  b^  Dr.  J.  N.  Rose,  of  the  United  States  National  Museum,  havLnjjbeen 
collected  by  him  during  the  summer  of  1905,  while  in  Mexico.  Received  Octoljer 
30,  1905.    The  numbers  in  parentheses  are  those  of  Doctor  Rose. 

16141.  Amaryllidaceae. 

From    * Ped regal,'*  near  Tlalpam,  Valley  of  Mexico.     (1013/05.) 

16142.  Hymenocallis  sp. 

From  limestone  hillsides,  Tula,  Hidalgo.     (1036/05.) 

16143.  Anthericum  sp. 

From  limestone  hillsides,  Tula,  Hidalgo.     (1037/05.) 

16144.  (Undetermined.) 

From  limestone  hillsides,  Tula,  Hidalgo.     (1038/05.) 
16146.     (Undetermined. ) 
From  limestone  hillsides,  Tula,  Hidalgo.     (1039/05.) 

16146.  (Undetermined,) 

From  limestone  hillsides,  Tula,  Hidalgo.     (1040/05.) 

16147.  Hymenocallis  sp. 

From  limestone  hillsides,  Yautepec,  Morelos.     (1066/05.) 

16148.  Amaryllidaceae. 

In  barranca  of  Rio  Aqueduct  to  near  Santa  Fe.     D.  P.     (1087/05.) 

16149.  Sprekelia  sp. 

From  mountains  near  Pachuca.     (1108/05.) 

16150.  Zephyranthes  sp. 

From  mountains  near  Pachuca.     (1109/05.) 

16151.  MiLLA  Bi flora. 

From  limestone  hills  near  Ixmiquilpam.     (1161/05.) 

16152.  (Undetermined. ) 

From  limes^tone  hillside  near  Ixmiquilpam.     (1162/05.) 

16153.  (Undetermined.) 

From  stony  hillsides  near  San  Juan  del  Rio,  Quer.     (1214/05.) 

16154.  EciiEANDrA  sp. 

From  stony  hillside  near  San  Juan  del  Rio,  Quer.     (1216/05.) 

16155.  (Undetermined.) 

From  between  Cadereyta  and  V^isaron.     (1264/05.) 

16156.  (Undetermined.) 

From  between  Cadereyta  and  V'isaron.     (1270/05.) 

16157.  (Undetermined.) 

From  hills  near  El  Riego.     ( 1312, 05. ) 

16158.  Talinum  sp. 

From  hills  near  El  Riego.     ( 131 7/05. ) 

16150.     Agave  sp. 
From  near  Cuernavaca,  Morelos.     (1350/05.) 
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16160.      POLYPTERIS  TEXANA. 

From  Kosse,  Tex.     CoUecfted  by  Mr.  A.  J.  Pieters  in  October,  1905. 
Verv  brilliant  rose-colored  flowers. 


.    Araghis  hypogaea.  Peanut. 

From  Paris,  France.     Received  thru  Vilmorin-Andrieux  &  (,'o.,  October  28,  1905. 

16162  to  16164.     Arachis  hypogaea.  Peanut. 

Prom  St.  Louis«  Mo.     Secured  by  Mr.  M.  A.  Carleton  at  the  J^uisiana  Purchase 
Exposition,  1904. 

16162.  Ndpoli.     From  Italy.  16164.     (Unnanievl  sample  from 

16163.  Salerno.     From  Italy.  Arj^entina.) 


16165.    ZiZANiA  AQUATiCA.  "Wild  rice. 

From  Port  Hope,  Canada.     Received  thru  Mr.  Charles  Gilchrist,  November  2, 
1905. 

16166  to  16168.    ViGNA  sinensis.  Cowpea. 

From  St.  Louis,  Mo.     Obtained  by  Mr.  M.  A.  Carleton  in  the  summer  of  1904,  at 
the  Louisiana  Purchase  Exposition. 

16166.     Black-eyed.     Labeled  O?-  16167.     BUick-eifcd. 

*^"^-  From  RegKic)  C^alabria. 

Probably  from  Italy.  From  the  Italian  ex- 


hibit. 


16168.     Same  as  16167,  but  labeled  Caserta. 


16169  and  16170.    Prrsea  spp. 

From  Monte,  Grand  Canary.     Received  thru  Mr.  Alaricus  Delmard,  Hotel  Santa 
Brigida,  November  2,  1905. 

16160.     Persea  indica. 

16170.  Persea  gratissima.  Avocado. 

16171  to  16174.     Bromus  inermis.  Smooth  brome-grass. 

From  Dwight,  Nebr.     Received  thru  Mr.  J.  P.  Dunlap,  November  1,  1905. 

16171.  Yellow. 

**  Best  of  all  the  varieties."     (Dunlap. ) 

16172.  Hansen's. 

"Much  like  the  yellow,  but  heads  show  less  pink  color  when  ripening  and 
blades  show  more  purple  when  dying.  Field  generally  shows  less?  yellow  color; 
nearly  as  tall  as  yellow,  but  less  stout  in  sod.  Originally  from  South  Dakota 
Experiment  Station. ' '     ( Dunlap. ) 

16178.     Colorado. 

*'  Dark  purplish  heads;  nearly  as  dark  as  the  darkest  kinds,  but  fading  as  the 
heads  ripen.  Blades  nearly  as  light  as  those  of  the  Yellow.  Not  so  large  a 
grower  as  the  Yellow  or  Hansen.  Has  been  experimented  with  at  the  Colo- 
rado Experiment  Station.     From  Keen  Brothers,  Pueblo,  Colo."     (Dunlap.) 

16174.     Large  Dark. 

"Very  dark-colored  heads  when  ripening,  turning  to  a  reddish  brown. 
Barely  equals  other  kinds  in  amount  of  feed;  (juality  not  <iuite  so  good.  On 
hard  land  does  not  stand  as  well  as  the  others.  From  R.  Rabler,  Leigh,  Nebr." 
(Dunlap.) 
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16175  to  16188.     Ipomoea  batatas. 

From  the  Arlington  Farm  of  the  United 
Received  November  1,  1905. 

Fourteen  of  the  best  varieties,  selected  by  Mr. 

16176.  Florida. 

16176.  McCoy. 

16177.  Hamburg. 

16178.  ^liUe  Yam. 

16179.  Miles  Yam. 

16180.  Early  General  Grant. 
16181.^  Big  Stem  Jersey. 

16189.      OrYZA   GLUTIN08A. 


Sweet  potato. 

states  Department  of  Agricultare. 

W.  R.  Beattie. 

16182.  Red  Namenwnd. 

16183.  Red  Jersey. 

16184.  Bermuda  Red, 
16186.     Van  N&A  Red. 

16186.  Early  Red  Oirolina. 

161 87.  Bronze  Spanish. 

16188.  Southern  Queen. 

G-lutinoii8  rice. 


From  Kiangsu  Province,  China.     Presented  by  Dr.  S.  P.  Barchet,  of  Shanghai, 
China.     Received  November  4,  1905. 

**  Doctor  Barchet  states  that  the  glutinous  rice  of  China  brings  a  higher  pricre  and 
has  a  better  flavor  than  ordinary  rice.  He  personally  prefers  it  to  the  latter  and 
advises  a  mixture  of  the  glutinous  with  the  ordinary  rice,  claiming  that  it  adds  dis- 
tinctly to  the  flavor  of  the  dish.  This  is  not  the  red  rice  which  is  considered  by  our 
planters  as  a  weed,  but  is  a  distinct  variety."     (Fairchild. ) 


16190.    Zea  mays. 


Com. 


From  Leman,  Caucasus,  Russia.     Received  thru  Mr.  Frank  Benton,   of  the 
Bureau  of  Entomology,  November  2,  1905. 

16191  to  16193. 

From  the    Bulgarian    exhibit   at  the  Louisiana    Purchase  Exposition,    1904. 
Received  November  7,  1905. 


Hairy  vetch. 
Vetch. 


16191.       ViCIA    VILLOSA. 

16192.  ViciA  sp. 

16193.  Brassica  napus. 

16194.  Curcuma  amada.  Mango  ginger. 

From  Madras,  India.     Received  thru  G.  Rajah  Gopal  Naidu,  agricultural  inspect^ 
or,  June  26,  1903.     Numbered  November  10,  1905. 

16195.  Zingiber  sp. 

(Origin  in  doubt.)     Received  in  Noveml)er,  1905. 

16196.  Curcuma  longa.  Tnnneric. 

From  Mayaguez,  P.  R.     Presented  by  Mr.  H.  C.  Henricksen,  horticulturist  of 
the  Agricultural  Experiment  Station.     Received  November  7,  1905. 

"This  plant  was  introduced  from  the  Orient  many  years  ago  and  has  escaped  from 
cultivation  and  become  a  troublesome  weed  in  pastures  in  the  western  plortion  of 
Porto  Rico.  It  flowers  freely,  but  spreads  only  from  the  roots.  It  is  one  of  the  two 
or  three  commercial  turmerics,  but  has  no  sale  in  this  countrv  because  the  special 
process  by  which  it  is  prepared  in  the  Orient  is  unknown  here.'*     (Barrett.) 

16197  to  16207. 

From  Dr.  J.  N.  Rose,  of  the  Unite<l  States  National  Museum,  Washington,  D.  C. 
Received  Noveml>er  7,  1905. 

16197.     YrccA  sp. 
Lower  California,  1905.     (E.  W.  Nelson  No.  7129.) 
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16197  to  16207— Continued. 

16198.  Agave  sp. 

Lower  California,  1905.     (E.  W.  Nelson  No.  7151.) 

16199.  (Undetermined.) 

Lower  California,  1905.     (E.  W.  Nelson  No.  7157.) 

16200.  Ibervillea  sonorae. 

Lower  California,  1905.     (E.  W.  Nelson  No.  7182.) 

A  larjfe  cucurbit  vine;  lives  in  dry  regiouH  and  forms  a  large,  bulbous  root. 

16201.  Ibervillea  sp. 

Lower  California,  1905.     (E.  W.  Nelson  No.  7182.) 

16202.  ( Undetermined. ) 

Laredo,  Tex.,  June  27,  1905.     (J.  N.  Rose  No.  1013., 

16203.  ( Undetermined. ) 

"Bulb**  from  Haciendo  Ciervo,  Mexico,  1905.     (J.  N.  fUam  No.  1266/05.) 

16204.       ZEPHYBANTHE8  8p. 

From  mountains  near  Pachuca,  Mexico,  1905.     (J.  N.  liose  1109,05.) 

16200.     Dasylirion  sp.  nov. 

Limestone  hills  west  of  El  Riego,  Tehuacan,  Puebla,  Mexico,  1905.     (J.  N. 
Rose  No.  10009. ) 

16206.  Agave  sp. 

El  Riego,  Tehuacan,  Puebla,  Mexico,  1905.     (J.  N.  Rose  No.  10006.) 

16207.  Amphvpterygium  sp. 

Near  Tomellin,  Oaxaca,  Mexico,  1905.     (J.  N.  Rose  No.  10096.) 

16208.  Dayidia  inyolucrata.  Davidia. 

From  London,  England.     Received  thru  J.  Veitch  &  Sons,  Novenil)er  2,  1905. 

In  the  whole  vegetable  kingdom  there  is  not  a  more  striking  object  than  a  tree 
of  Da\ddia  when  covered  with  its  pure  white  bracts,  which  make  it  conspicuous  at 
a  ^reat  distance.  It  is  a  handsome  tree,  growing  to  a  height  of  60  to  70  feet,  with 
foliage  much  resembling  that  of  our  common  linden  or  basswood.  When  in  full 
flower  it  is  said  to  be  a  marvelous  sight,  owing  to  the  alternate  white  and  green 
caused  by  the  large  bracts  intermingling  with  the  leaves.  The  flowers  themj^elves 
are  polygamo-dia'cious,  all  borne  in  neads  inside  a  pair  of  large,  white  bracts  about 
3  inches  long,  with  conspicuous  red-anthered  stamens  and  a  long,  lx)ttle-shaped 
gynoecium.     Botanically,  the  plant  is  allied  to  the  dogwocxis. 

Growing  at  an  elevation  of  6,000  to  7,000  feet  in  central  China,  where  the  minimum 
temperature  is  about  5°  F.,  there  ought  to  be  little  doubt  as  to  its  hardinebs  in  the 
greater  part  of  the  United  States.  Trees  set  out  in  France  have  survived  the  winters 
at  Paris,  while  others  in  England  have  withstood  15  degrees  of  frost  unprotected. 
Until  well  established,  however,  some  protection  in  very  severe  weather  is  recom- 
mended. New  plants  are  readily  obtained  by  cuttings  or'by  layering,  and  should  be 
planted  in  a  rich  soil,  with  some  protection  from  too  much  sunshine. 

16209.  Medicago  sativa.  AlfEdfa. 

From  Chicago,  111.     Received  thru  the  A.  Dickinson  Company,  November  8,  1905. 

16210  and  16211.    Phaseolus  kadiatus.  Mung  bean. 

From  Chillicothe,  Tex.     Received  thru  Mr.  A.  B.  Conner,  November  7, 1905. 

16210.     Grown  from  S.  P.  I.  No.  16211.     Grown  from  S.  P.  I,  No. 

13394.  8540. 

16212.    (Undetermined.) 

From  Newcastle,  New  South  Wales.     Received  thru  Dr.  Frederic  \V.  Cioding, 
United  States  consul,  November  8,  1905. 
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16213.  Medicago  maculata.  Bnr  clover. 

From  Abbeville,  S.  C.     Received  thru  Mr.  Arthur  Parker,  November  11,  1905. 

16214.  MusA  TEXTiLis.  Manila  hemp. 

From  Manila,  P.  I.     Received  thru  Mr.  W:  S.  Lyon,  Insular  Bureau  of  Agricul- 
ture, November  13,  1905. 

16215  to  16222.  Erodium  spp. 

From  Geneva,  Switzerland.     Received  thru  Mr.  H.  Correvon,  Novembei;  13, 
1905. 

16215.  Erodium  HYMBNODEs.  16210.     Erodium  glanduix)61tm. 

16216.  Erodium     chelidonifo-  16220.     Erodium  macradenum. 


LIUM. 

16217.  Erodium    pelargonifo- 

LIUM. 

16218.  Erodium  daucoidbs. 


16221.  Erodium  manescavi. 

16222.  Erodium  macropqyl- 

LUM. 


16223.    Carum  qairdneri. 

From  Pendleton,  Oreg.    Received  thru  Mr.  W.  H.  Bleakney,  November,  1905. 

*^ This  plant  was  formerly  a  staple  article  of  food  among  the  Umatilla  and  other 
Indian  tribes  of  the  Pacific  Northwest.  The  roots  may  be  eaten  either  raw  or 
cooked.    They  have  a  delicious  flavor."     {Coville,)     (See  also  No.  12932.) 


16224.    Bligiiia  sapida. 

From  Kingston,  Jamaica.     Received  thru  Mr.  G.  N.  Collins,  November,  1905. 

*' Unless  fully  matured,  the  white  fleshy  arillus  of  this  excellent  fruit  is  regarded 
as  poisonous  by  the  natives  of  Jatnaica."     ( Collins. ) 

16225  and  16226.    Xanthosoma  spp.  Tautia. 

From  Floral  Park,  Long  Island,  N.  Y.     Received  thru  Mr.  John  Lewis  Childs, 
November  17,  1905. 

16225.     Xanthosoma  sagittifo-  16226.     Xanthosoma  sp. 

LIUM. 

16227.  Eucalyptus  goniocalyx.  Eucalypt. 

From  Guadalajara,  Mexico.     Received  thru  Mr.  Federico  Chisolm,  November 
17,  1905. 

16228.  PoA  PRATENSis.  Kentucky  bluegrass. 

From  Winchester,  Ky.     Received  thru  Mr.  D.  S.  Gay,  November  17,  1905. 

16229.  ViGNA  SINENSIS.  Cowpea. 

From  Bristol,  Conn.     Received  thru  Mr.  Herman  Ockels,  November  10,  1905. 

16230.  Paspalum  dilatatum.  Large  water  grass. 

From  Biloxi,  Miss.     Received  thru  Mr.  S.  M.  Tracy,  November  18,  1905. 

16231.  Aralia  racemosa.  Spikenard. 

From  North  Clarendon,  Vt.     Received  thru  Mr.  James  Barrett,  November  21, 
1905. 

Roots  and  berries  of  the  wild  spikenard  are  used  in  the  preparation  of  a  remedy 
for  catarrhal  affections.  For  use  in  breeding  with  Aralia  cordata^  the  Japanese 
"udo." 
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16232.    Tecoma  capensis  (?). 

From  Louren^o  Marquez,  Portuguese  East  Africa.  Received  thru  Hon.  W. 
Stanley  Hollis,  I'nited  States  consul,  November  21,  1905. 

'* Seeds  of  a  native  African  shrub  that  is  much  used  in  making  hetlges.  Might  be 
advantageously  used  in  the  warmer  parts  of  the  United  States."     (Hollis. ) 

16233  to  16236.    Arachis  hypocsaea.  Peannt. 

From  Sydney,  New  South  Wakv.  Received  thru  Mr.  Walter  S.  Campbell, 
director  of '  agriculture,  Department  of  Mines  an<l  Agriculture,  November  22, 
1905. 

16233.  Mammoth  Bush.  16235.     Cluster. 

16234.  Improved  Large,  16236.     Small. 

16237  to  16243.    Nephelium  litciii.  Litchi. 

From  Canton,  China.  Secured  thru  Dr.  John  M.  Swan,  of  the  Medical  Mission- 
ary Hospital,  and  forwarded  by  the  Yokohama  Nursery  Company,  Yokohama, 
Japan.     Received  at  Berkeley,  Cal.,  October,  1905. 

"This  fruit  tree,  represented  by  many  varieties,  is  worthy  of  thoro  trial  in  Porto 
Rico,  Hawaii,  southern  California,  and  Florida.  It  is  one  of  the  most  delicious  fruits 
in  the  world . "     ( Fairchild. ) 

16287.     (Without  labels.)  16241.     Kuai  Mai 

16238.  (No.  1.)  A  very  popular  sort.     Ripens  at 

16239.  Haklp.  end  ot  fifth  month. 
A  favorite  early  sort,  ripening  in  16242.     (Xo.  2.) 

the  fifth  month.  16243.     ( No.  3. ) 

16240.  NueMai. 

A  large-fruited,  small-seeded  va- 
riety extremely  sweet.  Ripens 
in  the  fifth  or  sixth  montn. 


Festuca  ovina  ingrata. 

From  Wenache  Mountains,  Washington,  at  an  altitude  of  6,000  feet.  Collected 
by  Mr.  J.  8.  Cotton,  of  the  Department  of  Agriculture,  Septemlx»r,  1904. 
Received  November,  1905. 

16245  to  16247. 

From  New  York,  N.  Y.  Received  thru  Henry  Nungesser  &  Co.,  November  21, 
1905. 

16245.  Arrhenathebum  elatius.  Tall  meadow  oat-grass. 

16246.  OxoBRYCHis  oNOBRYCHis.  Sainfoin. 

16247.  HoLCi's  LAN  ATI'S.  Velvet  grass. 

16248  to  16253.    Solanum  tuberosum.  Potato. 

From  Portsmouth,  Va.  Grown  under  the  direction  of  Mr.  W.  A.  Orton,  of  the 
Department  of  Agriculture,  during  the  summer  of  1905,  from  seed  potatoes 
introduced  from  Ecuador,  July,  18&5. 

16248.  Round  white  potatoes.  16251.     Round    dark-red    pota- 
Grown  from  S.  P.  I.  No.  14973;  toes. 

first  type.     (P.  B.  No.  679b.)  Grown  from  S.  P.  I.  No.  14893. 

16240.     Round  or  elongated  red  (^'-  B-  ^'o.  676. ) 

potatoes.  16252.     Round  white  potatoes. 

Grown  from  S.  P.  I.  No.  14973;  .,  ^       f         o    d   t    v     i  lon^ 

second  type.    (P.  B.  No.  679c. )  7r  B.  Na  677.f  * 

16250.     Elongated  white   pota-  ^^^^^     Oval  Jhite  ix)tatotvM. 

Grown  from  8.  P.  I.  No.  14973;  Grown  from  S.  P.  I.  No.  14895. 

third  type.     ( P.  B.  679d. )  ( P-  B.  No.  678. ) 
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16254  to  16275. 

From  Karlsruhe,  Germany.     Received  thru  the  Botanic  Gardens,  November  17, 
1906. 

Medicago  orbicularis. 

Medicago  radiata. 

Medicaoo  scctellata. 

MELiLorrn  altisbima. 

Meliloti's  italica. 

Trigonella  cobrulsa. 

Trigonella    CORNICr- 
LATA. 

Triticum  rigiddm. 
Triticum  trichophoruw  . 
ViCIA  cornigbra. 

ViCIA  DUMffTORCBC. 

16276  to  16302. 

From  Strassburg,  Germany.    Received  thru  the  Botanic  Gardens,  November  21, 
1905. 


16254. 

Abgilops  squarrosa. 

16265. 

16255. 

Arrhenatherum  elatius. 

16266. 

16256. 

BRACHVPODIUM  PINNATUM. 

16267. 

16257. 

Eleusine  tocussa. 

16268. 

16258. 

Erodium  gruinum. 

16260. 

16259. 

Erodium  stephanianum. 

16270. 

16260. 

Medicago  ciliaris. 

16271. 

16261. 

Medicago  echinus. 

16262. 

Medicago  elbgans. 

16272. 

16268. 

Medicago  sativa  X  fait 

CATA. 

16273. 
16274. 

16264. 

'  Medicago  minima. 

16275. 

16276.  Aegilops  speltoidbs. 

16277.  A  vena  brevis. 

16278.  Avena  hirsuta. 
16270.  Avena  ludoviciana. 

16280.  Avena  orientalis. 

16281.  Avena  pl  aniculmis. 

16282.  Avena  strigosa. 

16283.  Bromus  erecius. 

16284.  Erodium  gruinum. 

16285.  Lappago  racemosa. 

16286.  Medicago  gerardi. 

16287.  Medicago  terebellum. 

16288.  Medicago  turbinata. 
16280.  Melilotus  alba. 
16200.  Ph  aseolus  caffer 


16291.  Pisum  jomardi. 

16292.  Triticum  boeoticum. 

16293.  Triticum    boeoticum 

thaoudar. 

16294.  Triticum  dicoccum. 

16295.  Triticum  gig  antrum. 

16296.  Triticum  monocoocum. 

16297.  Triticum    monococcum 

hornemanni. 

16298.  Triticum  polonicum. 

16299.  Triticum  rigidum. 

16300.  ViGNA  GLABRA. 

16301.  PiSUM  ELATIUS. 

16302.  Ph  ASEOLUS  multiflobus. 


16303  to  16335. 

From  Kashgar,  Chinese  Turkestan.  Received  from  Mr.  Ellsworth  Huntington, 
Kashgar,  Chinese  Turkestan,  via  Baku,  Russia,  thru  the  Chinese  Amban  of  Kho- 
tan,  and  Mr.  Macartney,  British  political  agent  at  Kashgar,  November  17, 1905. 

"Khotan  is  a  large,  well- watered  oasis,  at  an  elevation  of  about  4,500  feet,  at 
the  foot  of  the  Kuen  Lun  Mountains.  Longitude  80°,  latitude  37°  N.  In 
general,  the  climate  is  typically  midcontinental.  It  may  be  likened  to  that 
of  Colorado,  tho  drier  ancl  more  extreme."     {Huntington,) 

16303.      ViGNA  SINENSIS. 


Lobia,    A  white  bean. 

16304.  Brassica  napus  (?). 
Chamgu, 

16305.  (Undetermined.) 
Usun, 


Cowpea. 


Turnip. 
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16303  to  16335— Continued. 
16306.     GiTRULLrs  vilgaris. 
Tarbuz. 

16307.       CORIANDRUM  SATIVUM. 

Gejffiich. 
16308.     Allium  sp. 
Kuda. 

16309.       FOENICULUM   DULCE  (?). 

Siadana. 

16310.  Brassica  sp. 
Kichi. 

16311.  Sebamum  indicum. 
Kunjui, 

16812.     Brassica  oleracea  (7). 
Boieh. 

16313.  Allium  cepa  (?). 
Piaz. 

16314.  Panicum  miliaceum. 
Tarekh. 

16310.     Apium  graveolens. 
Chingseh. 

16316.  Agriophyllum  oobicum. 
Palak. 

16317.  Medicago  bativa. 
Beda. 

16318.  Daucus  carota. 
Zardeh 

16319.  Cucumis  melo. 
Kagkun, 

16320.  CiCER  ARIETINUM. 

yarkhoL 

16321.  LiNUM    rSITATISSIMUM. 

Zigkar.     A  variety  of  flax  used  onlv  for  oil. 

16322.  Cucumis  sativus. 
Khonga, 

16323.  Phaseolus  radiatus. 
Mcuhj  or  Dfd  pea. 

16324.  Carthamus  tinctorius. 
Zarangzeh. 

16825.     Brassica  sp. 
Zaghun.     Extensively  cultivated  for  oil. 

16326.  PisuM  sp. 
Piicfiek. 

16327.  Triticum  vulgare. 
Bugdai. 
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Watermelon. 

Coriander. 

Onion. 

Fennel. 

Mustard. 

Sesame, 

Cabbag^e. 

Onion. 

MiUet. 

Celery. 

Bulhir. 

Alfalfa. 

Carrot. 

Muskmelon. 

Chick-pea. 

Flax. 

Cucumber. 

Mung  bean. 

Safflower. 

Mustard. 

Pea. 

Wheat. 
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«9   bO   XU 

16328. 

OrYZA   8ATIVA. 

Shal. 

16329. 

HORDEUM  Sp. 

Arpa. 

16330. 

Zea  mays. 

Konak. 

16331. 

CUCURBITA  sp. 

Kawa. 

16332. 

Lag  EN  ARIA    VULGARIS  (?). 

Kapak, 

16333. 

Cannabis  sativa. 

Bang. 

Used  for  smoking. 

16334. 

Iris  ensata  pabularia. 

Barley. 


Com. 


Bquasli  (?). 


Oo^lrd. 


Chigitmak,  *'  A  species  of  iris  said  to  grow  in  the  dry  desert  sand  or  almost 
anywhere  if  once  it  sets  rain  enough  to  cause  it  to  sprout.  It  is  reported  to  be 
a  good  forage  plant,  both  green  and  dry.  Sheep  are  very  fond  of  it,  and  other 
animals  do  not  object  to  it. "     (  Huntington. ) 

16385.     Trioonella  foendm-graeccm.  Fenu^eek. 

Shemshu. 

16336  to  16470. 

From  Pullman,  Wash.     Received  thru  Mr.  Byron  Hunter,  assistant  agrostolo- 
gist  of  the  Department  of  Agriculture,  November  14,  1905. 

Seeds  grown  at  the  Agricultural  Experiment  Station  at  Pullman,  Wash.,  together 
with  others  collected  from  various  sources. 


16336.  AoROPYRON  sp. 
A  promising  grass. 

16337.  Agropvron  diveroens. 

Collecte<i  in  August,  1904,  on  the 
Moscow  Mountains. 

16338.  Agropyron  divergens. 

Collec'ted  June  29,  1905,  at  Wa- 
wawai,  Wash.  (Agros.  No. 
579.) 

16330.     Agropyrox  elmeri. 

CollectedAugust  4,  1904,  at  Wa- 
wawai.  Wash.  (Agrost.  No. 
675.) 

16340.  Agropyron  occidentale. 
Crop  of  19a5. 

16341.  Agropyron  occidentale. 
Grown  at  Harlem,  Mont. 

16349.  Arrhenatherum  elatius. 
Crop  of  1905.     (Agrost.  No.  2191. ) 

16350.  Avena  flavescens. 
Crop  of  1905.    (Agrost.  No.  2192. ) 

16352.     Avena  sativa. 
Grown  in  1905  from  Argentine  seed. 


16342.     Agropyron 

pens. 


FSSUDO-RB- 


Crop  of  1905. 

16343.  Agropyron  spicatum. 
Crop  of  1905. 

16344.  Agropyron  tenerum. 
Cropof  1905.     (Agrost.  No.  211.) 

16345.  Agropyron  tenerum. 
Crop  of  1904. 

16346.  Agropyron  tenerum. 

Crop  of  1905.    Grown  from  seed 
collected  at  Trinidad,  Colo. 

16347.  Triticcm  violaceum. 
Crop  of  19a5.     ( Agrost.  No.  210. ) 

16348.  Alopkcurus  castellanus. 
Crop  of  1903. 

Tall  meadow  oat-grass. 

16351.     Avena  oribntalis. 
Cropof  1905.    ( Agrost.  No.  1 157. ) 

Oat. 
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to  16470 — Continued. 

16353.  Bromus  8p. 
Crop  of  1905.     ( AgroHt.  No.  245.) 

16354.  Bromuh  carinatus. 

Collected  at  Wawawai,  Wash., 
in  1904. 

16355.  Bromus  carinatur. 
Grown  in  1905  from  seed  origi- 
nally collected  at  Wawawai, 
Waah. 

16359.  Bromua  inbrmih. 

16360.  Bromuh  margin atits. 
Crop  of  1904. 

16361.  Bromth  marginatus. 

"  Eight-doUar    Gra8». ' '      Grown 
at  Selma,  Oreg. 

16362.  Bromits  marginati's. 

Grown  in  1905  from  Portland, 
Oreg.,  seed. 

16363.  Bromu8  maroinatus. 
Crop  of  1905. 

16364.  Bromus  maroinatus 

elatior. 

16365.  Bromus  maroinatus 

maritimus. 

Crop  of  1905.    ( Agrost.  No.  2261. ) 

16371.  Dactylis  glomerata. 

Purchased  from  the  C.  H.  Lilly  Company,  Seattle,  Wa.sh. 

16372.  Dactylis  glomerata. 
Crop  of  1905. 

16373.  Deschampsia  caespitosa. 
Crop  of  1904. 

16374.  Elymus  canadensis. 

16375.  Elymus  virginici's  submuticus. 
Crop  of  1902.     ( Agroet.  No.  328. ) 

16376.  Elymus  virginicus  submuticus. 
Grown  in  1905  from  S.  P.  I.  No.  16375. 

16377.  Festuca  arundinacea. 

16378.  Festuca  elatior. 
Grown  from  Kansas  seed. 

16379.  Festuca  hyb. 

A  hybrid  from  Mr.  A.  B.  Leckenby,  Union,  Oreg. 

16380.  Festuca  pratensir. 


16356.  Bromus  carinatus. 

Grown  in  1904  at  Chehalis,  Wash. 

( Agrost.  No.  609. ) 

16357.  Bromus  carinatus 
iiookerianus. 

Crop  of  1905. 

16358.       B  R  Oj^M  U  H    CARINATUS 
H<)OK£RIANU8. 


Smooth  brome-grasfl. 

16366.  Bromus  maroinatus 
pumpellianus. 

Crop  of  1905. 

16367.  Bromuh  polyanthus. 

Gathered  at  Portland,  Oreg.,  in 
1904.     (Agrost.  No.  614.) 

16368.  Bromus  polyanthus. 
Crop  of  1905.     (Agrost.  No.  319.) 

16369.  Bromus    polyanthus 
paniculatus. 

16370.       BrOMTS  SITCHENSIS. 

Grown  in  1904  from  seed  gath- 
ered at  Piivallup,  Wash. 
(Agrost.  No.  600.) 


Orchard  grass. 


Orchard  ^ass. 


Wild  rye. 


Tall  fescue. 


Meadoixr  fescue. 


16881.       FeSTITCA   REFLEX  a. 


16382.     Lathyrus  azureus. 

Grown  in  1905  from  S.  P.  I.  No. 
11195. 


16383.  Lathyrus  ((kcinech. 

Grown  in  1905  from  S.  P.  I.  No. 
11196. 

16384.  Lathyrus  ochrus. 
Crop  of  1905. 
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Bitter  vetdi. 


Bitter  vetdi. 


Bitter  vetcli. 


Tanglier  scarlet  pea. 


Tangier  scarlet  pea. 


16336  to  16470— Continued. 
16386.     Lathyrus  sativum. 
Grown  in  1905  from  S.  P.  I.  No,  1 1 197. 

16886.  Lathyrus  bativus. 
Grown  in  1905  from  S.  P.  I.  No.  11198. 

16887.  Lathyrus  sativus. 
Grown  in  1^05  from  S.  P.  I.  No.  11199. 

16388.  Lathyrus  tingitanus. 
Grown  in  1905  from  8.  P.  I.  No.  11220. 

16389.  Lathyrus  tingitanus. 
Grown  in  1905  from  Agrost.  No.  1548. 

16390.  LOLIUM    BOKARIEN8IS. 

Grown  in  1905  from  Agrost.  No.  2321. 

16391.  LOLIUM    PERENNR. 

From  E.  J.  Bowen,  San  Francisco,  Cal. 

16892.       LOLIUM   PERENNE. 

Grown  in  1905  from  seed  secured  in  Holland. 

16393.  LOLIUM    PERENNE. 

Grown  in  1905  from  Agrost.  No.  1981. 

16394.  LOLIUM   PERENNE. 

Grown  in  1905  from  Agrost.  No.  5349. 
16396.     Lotus  ambricanus. 
From  Cusick,  Wash. 

16396.  Lotus  americanus. 
From  Wenatchee,  Wash. 

16397.  Lotus  corniculatus. 
Grown  in  1905  from  S.  P.  I.  No.  11204. 

16398.  Lotus  tetragonolobus. 
Grown  in  1905  from  S.  P.  1.  No.  10398. 

16399.  Medicago  media. 
Crop  of  1904. 

16400.  Medicago  media. 
Crop  of  1905. 

16401.  Medicago  sativa. 
Grown  by  Mr.  E.  W.  Downen,  Pullman,  Wash.,  in  1904. 

16402.  Medicago  sativa. 
Turkestan  alfalfa.    Grown  at  Walla  Walla,  Wash.,  in  1904,  from  S.  P.  I.  No.  991. 

16403.  Medicago  sativa.  *       Alfalfa. 

Turkestan  alfalfa.    Grown  in  1905  at  Pullman,  Wash. ,  from  seed  obtained  from 
Mr.  M.  Evans. 


Perennial  rye-^rasa. 
Perennial  rje-gremm. 
Perennial  rye-graBB, 


Perennial  rye-graas. 
From  Argentine  seed. 

Dakota  vetcli. 

Dakota  vetcli. 

Bird'8-foot  trefoil. 

Winged  pea. 

Sand  lucem. 

Sand  lucem. 

Alfalfa. 


Alfalfa. 


16404.  Meli LOTUS  indicus. 
Grown  from  Agrost.  No.  1684. 

16405.  Mel  I  LOTUS   macro- 

STACHVS. 

Grown  from  Agrost.  No.  1553. 


11406.     Meliloti's  suixjata. 
Grown  from  Agrost.  No.  1161. 

16407.       MeLICA  CALIFORNICA. 

Grown  in  1905  from  Agrost.  No. 
1925. 
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to  16470 — Continued. 

16408.  Panicum  sp. 
Crop  of  1905. 

16409.  Panicum  sp. 

Grown  in  1905  from  Agrost.  No.  2355. 

16410.  Panicum  crub-galli. 
Grown  from  Agrost.  No.  1682. 


Bird  seed. 
Hungarian  millet. 

16411.     Panicum  crus-galli. 
Crop  of  1905. 

Broom-corn  millet. 


Broom-corn  millet. 


16412.  Panicum  miliaceum. 
Grown  from  Agrost.  No.  2620. 

16413.  Panicum  miliaceum. 
Grown  from  Agrost.  No.  2621. 

16414.  Panicum  miliaceum.  Broom-corn  millet. 
Mixt  yellow  and  white  broom-corn  millet.     Grown  from  Agrost.  No.  2625. 

16415.  Panicum  miliaceum.  Broom-corn  millet. 
Grown  from  Agrost.  No.  2626. 

16416.  Panicum  miliaceum.  Broom-corn  millet. 
White.    Grown  from  Agrost  No.  2627. 

16417.  Panicum  miliaceum.  Broom-corn  millet. 
Grown  from  Agrost  No.  2628. 

16418.  Panicum  miliaceum.  .  Broom-corn  millet. 
White  seed;  late  variety.     Grown  from  Agrost.  No.  2629. 


16419.  Panicum  miliaceum. 

Grown  in  1905  from  seed  obtained  at  Cusick,  Wash. 

16420.  Panicum  miliaceum. 

White,    Grown  from  seed  obtained  in  Germany, 

16421.  Panicum  miliaceum. 
Grown  from  Austrian  seed. 

16422.  Panicum  miliaceum. 
Austrian  seed. 

16423.  Panicum  miliaceum. 
Grown  in  1904  at  Usk,  Wash. 

16424.  Pennisetum  spicatum. 
Grown  at  Biggenden,  Queensland. 

16426.     Phalaris  arundinacba. 


Broom-corn  millet. 


Broom-corn  millet. 


Broom-corn  millet. 


Broom-corn  millet. 


Broom-corn  millet. 


Pearl  millet. 
(Agrost  No.  2110.) 

Reed  canary  grass. 

Grown  from  seed  obtained  from  J.  M.  Thorburn  &  Co.,  New  York  Citv, 
N.  Y. 

16426  to  16432.     Phalaris  canariensls.  Canary  g^rass. 


16426. 

Grown  from  Agrost.  No. 
1683. 

16427. 

Grown  from  Agrost.  No. 
2331. 

16428. 

Grown  from  Agrost.  No. 
2332. 

16429. 

Grown  from  Agrost.  No. 
2333. 


16430. 

Grown  from  Agrost.  No.  2334. 

16431. 

Grown  from  Agrost.  No.  2335. 

16432. 

From  Genoa,  Italy.  Obtained 
at  the  Louisiana  Purchase  Ex- 
position in  1904.  (Agrost  No. 
2361.^ 
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16336  to  16470— Continued. 
16438.     Phlbum  pratbnse. 

Early. 
16484.     Phlech  pratense. 

StewarVs  Mammoth. 
16436.    Phlbum  pratense. 

PaUure. 

16486.  PiSUM  ARVEN8E. 

Grown  from  S.  P.  I.  No.  1486. 

16487.  PiSUM  ARVENSE. 

Grown  from  S.  P.  I.  No.  1487. 

16438.  Plantago  fastigiata. 

Grown  from  seed  originally  ob- 
tained in  Arizona. 

16439.  Plantago  fastigiata. 
Crop  of  1904. 

16443.    Stipa  tbnacissima. 


Timothy. 

Tixnotliy. 

Timotliy. 

Field  pea. 

Field 


16440.  PoA  triflora. 
Grown  at  Cusick,  Wash. 

16441.  Spartina  sp. 
Grown  at  Cusick,  Wash. 

16442.  Spartina  CYNORrRoiDK*. 


Esparto  grass. 

Grown  from  seed  obtained  from  J.  M.  Thorburn  &  Co.,  New  York,  N.  Y. 
(Agrost.  No.  2216.) 

16444.  Trifolium  pannonicum. 
Grown  from  S.  P.  I.  No.  9817. 

16445.  Trifolium  pratense. 
(irown  in  1904  by  Mr.  C.  R.  Widmer,  Albany,  Oreg. 

16446.  Trigonella  foenum-grabcum. 
Grown  from  Egyptian  seed. 


Red  clover. 


Fenugreek. 


16447.  ViciA  sp. 

A  variety  similar  ti)  pearl  vetch. 

16448.  ViciA  sp. 

(irown  from  S.  P.  I.  No.  11200. 

16449.  V'iciA  sp. 
Grown  at  Ray,  Wash. 

16450.  ViciA  sp. 

Grown  from  S.  P.  I.  No.  11199. 

16451.  ViciAsp. 

Grown  from  Agrost.  No.  2454. 

16452.  ViCIA  ATROr*L'RPrRKA. 

Grown  from  S.  P.  I.  No.  12135. 

16453.  ViCIA  BITHYNICA. 

Grown  from  S.  P.  I.  No.  11230. 

16454.  ViCIA  CRACCA. 

Grown  from  S.  P.  1.  No.  10283. 

16455.  ViciA  niACCA. 
Grown  from  Chinese  peed. 

16456.  ViciA  egvptica. 


Grown  from  Agrost  No.  2452. 


Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
Vetch. 
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16336  to  16470— Continued. 

16467.     ViciA  FABA.  Vetch. 

Grown  from  Agrost.  No.  2463. 

16458.  ViciA  FULGEN8.  Vetch. 
Grown  from  S.  P.  I.  No.  11231. 

16459.  YiciA  GiGAirrEA.  Vetch. 
Grown  in  1904  at  Clatekanie,  Oreg.     (Agrost  No.  613.) 

16460.  ViciA  hibsitta(?).  Japan  vetch. 
Grown  from  S.  P.  I.  No.  9237. 

16461.  ViciA  HiBTA.  Vetch. 

16462.  ViciA  LUTEA.  Vetch. 
Grown  from  Algerian  seed. 

16463.  ViciA  MicRANTHA.  Vetch. 
Grown  from  Agrost.  No.  999. 

16464.  ViciA  NARBONNENSis.  Vetch. 
Grown  from  S.  P.  I.  No.  11232. 

16465.  ViciA  SATivA  ALBA.  Pearl  vetch. 

16466.  YiciA  SATIVA.  Ooxmnon  vetch. 
Grown  at  Corvallis,  Oreg. 

16467.  ViciA  BATiVA  ALBA.  Pearl  vetch. 
Grown  from  seed  from  Mr.  Henry  GiU>rich,  New  Era,  Oreg. 

16468.  ViciA  sicuLA.  Vetch. 
Crop  of  1904. 

16469.  ViciA  SICULA.  Vetch. 
Grown  from  Algerian  seed. 

16470.  ViciA  VILL06A.  Hairy  vetch. 
Seed  from  Mr.  Elliott. 

16471.    Andropogon  halepensis.  Johnson  grass. 

From  St.  Louis,  Mo.     Received  thru  D.  J.  Bushnell  &  Co. ,  November  25,  1905. 

16472  and  16473. 

From    Durban,  Natal,  South    Africa.     Received  thru  the  Botanic  Gardens, 
November  25,  1905. 

16472.  Aracbis  hypogaea.  Peanut. 

16473.  VoANDZBiA  suBTERRANEA.  Woandzu. 

16474.  Lesfedeza  striata.  Japan  clover. 

From  Richmond,  Va.     Received  thru  T.  W.  Wood  &  Son,  November  29,  1905. 

16475.  Lesfedeza  striata.  Japan  clover. 

Received  from  the  OflSceof  Grass  and  Forage  Plant  Investigations  of  the  Depart- 
ment of  Agriculture,  November,  1905.     (Agrost.  No.  1115.) 

16476.  CuouRBiTA  sp.  Pumpkin. 

From  Pretoria,  South  Africa.    Received  thru  Prof.  J.  Burtt  Davy,  of  the  Trans- 
vaal Department  of  Agriculture,  November  27,  1905. 

Boer. 
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16477  to  16480.     Garcinia  spp. 

From  Sagua  la  Grande,  Cuba.     Received  thru  J.  S.  Montero  A  Broe.,  December 
1,  1905. 


16477.  Garcinia       cochinchi-  16479.     Gabcinia  hanburyi. 

NEN8I81 

16478.  Garcinia  ferrba. 


*^^^'^  16480.    Garcinia  indica. 


16481.  Ibervillea  sp.  (?). 

From  Mexico.     Received  thru  Dr.  J.  N.  Rose,  of  the  United  States  National 
Museum,  who  collected  the  seed  in  the  summer  of  1905. 

**A  very  interesting,  attractive  vine,  which  grows  in  very  dry  districts.     Fruit 
red."     (JRose.) 

16482.  Calyptrogyne  dulcis. 

From  Santiago  de  las  Vegas,  Cuba.     Received  thru  Departamento  de  Botdnica, 
Estaci6n  Central  Agronomica,  November  28,  1905. 

16483  to  16485.    Arachis  hypogaea.  Peanut. 

From  Cat  Island,  S.  C.     Grown  by  Mr.  J.  H.  Tull,  special  agent  of  the  Depart- 
ment of  Agriculture.     Received  November  20,  1905. 

16488.     Grown  from  S.  P.  I.  No.  4253.     From  Cairo,  Egypt. 

16484.  Grown  from  S.  P.  I.  No.  9406.     From  Sao  Paulo,  Brazil. 

16485.  Grown  from  S.  P.  I.  No.  11140.     From  Spain. 

16486.  Arachis  hypogaea.  Peaxrnt. 

From  Japan.    Received  thru  the  Botanic  Gardens,  Durban,  Natal,  South  Africa, 
December  2,  1905. 

16487.  DiosPYROS  ebenum.  Sapota  negro. 

From  Manila,  P.  I.     Received  thru  Mr.  Thomas  L.  Lyon,  of  the  Insular  Bureau 
of  Agriculture,  December  2,  1905. 

**  Wood  reputed  good,  but  variable  in  color.    One  of  the  most  attractive  of  our 
broad-leaved  evergreens.     Fruits  astringent. ' '     ( Lyon. ) 

16488.  ViciA  SATIVA  ALBA.  Poarl  vetch. 

From  New  Era,  Oreg.    Received  thru  Mr.  Henry  Gelbrich,  December  5, 1905. 

16489.  MELnx)Tns  alba.  Sweet  clover. 

From  Birmingham,  Ala.     Received  thru  the  Amzi  Godden  Seed  Company, 
December  4,  1905. 

16490  to  16494.    Juncus  spp.  Matting  rush. 

Collected  by  Mr.  J.  H.  Tull,  special  agent  of  the  Department  of  Agriculture. 
Received  December  5,  1905. 

16490.  JuNcus  KFFUsrs.  16498.     Juncus     kffusus     con- 
Collected  on  Cat  Island,  S.  C.  '^  glomeratus. 

16491.  JuNcus     EFFUsus     CON-  Collccted  on  Cat  Island,  S.  C. 

glomeratus.  16494.     Juncus     effusus     con- 

CoUected  near  Kinston,  N.  C.  glomeratus. 

16492.  JuNCUs     EFFUSUS     con-  Collected  near  Newbem,  N.  C. 

GLOMERATUS. 

Collecte<i  on  Black  River  road, 
near  Georgetown,*  S.  C. 
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16495  to  16505. 

From  the  While  House  Propagating  Gardens,  Washington,  D.  C.     Received 
Decembers,  1905. 

A  collection  of  ornamentals. 

16495.    Calatheaornatamajes-  16500.     Calatheawarscewiczii. 


TICA. 

16496.  Xaxthosoma  lindeni. 

16497.  Calathea  pulchella. 

1 6498 .  c a  lathea      v  a  n  i>  e  n 


16501.  ischnosiphon  hirsita. 

16502.  Maranta  wallisi. 

16503.  Maranta  amabilis. 

16504.  homalomena  wallisi. 


HECK  EL 

16499.     Calathea  intermedia.  ^^^^^'     Calathea  (?)  sp. 

16506.  Akalia  cordata.  Udo. 

From  Waseda,  Tokyo,  Japan.     Received  thru  J.  Ike^la  A  Co..  December  5, 1905. 

16507.  Panicum  sp. 

From  Pretoria,  South  Africa.     Received  thru  Prof.  J.  Burtt  Davy,  of  the  Trans- 
vaal Department  of  Agriculture,  December  5,  1905. 

16508.  Medicaoo  sativa.  Alfalfk. 

From  Amasia,  Turkey.     Received  thru  Mr.  H.  Caramanian,  November  25, 1905. 

16509  to  16540. 

From  Nancy,  France.     Received  thru  Victor  Lemoine  &  Son,  December  4,  1905. 

16509.  Anemone  japonica.  16512.    Deutzia  vilmorinae. 

16510.  Anemone  japonica.  16513.    Philadelphus  lemoinei. 

16511.  Deutzia  myriantha. 

16514  to  16540.     Phlox  decls.<}ATa.  Perennial  phlox. 

Named  varieties. 

16541  to  16762.  Paeonia  spp.  Peony. 

From  Chenonceaux  (Indre-et- Loire),  France.     Received  thru  Monsieur  A.  Des- 
sert, December  2,  1905. 

16541  to  16642.     Named  varieties  of  the  Chinese  herbaceous  section. 

16643  to  16659.     Named  varieties  of  the  European  herbaceous  section. 

16660.  Paeonila  anomala   (or  16662.     Paeonia  tenui folia 

Smouthii).  flore  pleno. 

16661.  Paeonia  tenuifolia. 

16663  to  16769.     Paeonia  moutan.     Named  double  varieties. 
16760  to  16762.     Paeonia  moutan.     Named  single  varieties. 

16763  and  16764. 

From  the  Office  of  Gardens  and  Grounds,  Department  of  Agriculture.    Received 
December  8,  1905. 

16763.     Calathea  sp.  16764.     Maranta  sp. 

Rough-pubescent  petiole   l)asKl;  Near  }t{arania  arxindlnacea^   but 

green  thruout.  with  side  shoots  on  culms. 
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16765  to  16769. 

From  the  White  House  greenhouse,  Public  Buildings  and  Grounds,  Washing- 
ton, D.  C.    Received  Etecember  8, 1905. 

16766.     Maranta  splendida.  16768.     Calathea  rosko-picta. 

16766.  Calathea  arrecta.  16769.     Calathea  undulata. 

16767.  Calathea  makoyana. 

16770.  Zea  mats.  Sweet  com. 

From  North  Clarendon,  Vt.     Received  thru  Mr.  D.  Dana  Hewitt,  December  11, 
1905. 

Wfiite  Malakof.     Grown  from  S.  P.  I.  No.  13256.     (Lot  **A"  selecttnl  from  No. 
16772. ) 

16771.  Medicago  denticulata.  Bur  clover. 

From  San  Francisco,  Cal.     Received  thru  the  Jessup-Wheelan  Company,  De- 
cember 11,  1905. 

16772.  Zea  mays.  Sweet  com. 

From  North  Clarendon,  Vt.     Received  thru  Mr.  D.  Dana  Hewitt,  Decern l>er  11, 
1905. 

Wfiite  Malakof.     Grown  from  S.  P.  I.  No.  13256. 

16773  to  16780. 

From  St.  Louis,  Mo.     Received  thni  Mr.  Fred  Mueller,  of  the  Missouri  Botan- 
ical Gardens,  December  11,  1905. 

16773.     Alocasia  macrorhiza  16777.     Colocabia  ixdica. 

variegata. 


From  Ceylon. 

16774.     Alocasia  odora. 
From  East  Indies. 


16778.     Xanthosoma  sp. 
From  Cuba. 


16779.     Xanthosoma     viola- 

CEUM. 

16776.     CoLocAsiAsp.  From  West  Indies. 


From  Mexico. 

16776.       COLOCASIA      ANTIQUORUM 
EUCHLORA. 

From  India. 


16780.     ( Undetermined. ) 


16781  to  16784.    Zea  mays.  Sweet  com. 

From  North  Clarendon,  Vt.     Received  thru  Mr.  D.  Dana  Hewitt,  December  11, 
1905. 

White  Malakof. 

16781.  Grown  from  S.  P.  i:  No.  13357. 

16782.  Grown  from  selection  *'B''  of  S.  P.  I.  No.  13256. 

16783.  Grown  from  selection  "Ci"  of  8.  P.  I.  No.  13256. 

16784.  Grown  from  selection  ''C"  of  S.  P.  I.  No.  13256. 

16785.  Hibiscus  sabdariffa.  Roselle. 

From  Mayaguez,  P.  R.     Received  thru   the  Porto  Rico  Experiment  Station, 
Decemlier,  1905. 

16786.  Eucalyptus  corymbosa.  Bloodwood. 

From  Bowen,  North  Queensland,  Australia.     Received  thru  Mr.  William  Petti- 
grew,  of  the  Queensland  Acclimatization  Society,  December  6,  1905. 

**One  of  the  numerous  species  of  Australian  eucalyptus.     A  tree  of  medium  size, 
with  persistent  flaky  bark,  often  reported  as  stunted  or  shrubby  in  appearance,  but 
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frequently  attaining  a  height  of  1 50  feet  and  a  trunk  diameter  of  3  feet.  It  is  restricted 
to  the  warmer  and  rooister  coast  regions  of  northeast  Australia,  and,  to  judge  by  its 
abeenoe  in  the  interior,  could  hardly  be  expected  to  grow  in  a  region  subject  to  frost 
or  extremes  of  dryn«?8.  The  tree  furnishes  a  wood  that  is  easily  worked  when  fresh, 
but  exceedingly  hard  when  dry.  The  presence  of  kino  makes  it  unsuitable  for  lum- 
ber or  fuel,  but  also  serves  to  make  it  very  durable  underground  and  resistant  to 
white  ants;  hence  it  is  very  valuable  for  railroad  ties,  posts,  culverts,  for  paving,  and 
for  other  uses  in  underground  situations.  Fence  posts  of  this  material  are  reported 
to  have  lasted  for  forty  years  in  Australia.  The  bark  yields  28  per  cent  tannic  acid 
and  the  leaves  about  18  j^er  cent.  The  creamy  white  flowers  of  this  tree  contain  a 
large  amount  of  nectar  and  are  much  visited  by  bees.  The  tree  is  also  one  of  the 
sources  of  the  kino  of  commerce."     (McClaLchie 
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16787.  Garcixea  spicata.  Fukiiji  tree. 

From  Riu  Kiu  Islands,  Japan.  Received  thru  Mr.  H.  E.  Amoore,  December  11, 
19a5. 

•*An  ideal  wind-break.*'     (Amoore.) 

16788.  NicoTiANA  TABACUM.  Tobacco. 

From  Morrinhos,  State  of  Goyaz,  Brazil.  Selected  by  Mr.  Antonio  Borges  Sam- 
paio,  of  Uberaba,  Minas-Geraes,  and  sent  in  by  Dr.  H.  M.  Lane,  of  Sao  Paulo, 
Brazil.     Received  December  15,  1905. 

'*  The  famous  Morrinhos  tobacco.  The  tobacco  grown  in  Sao  Paulo  and  (Joyaz  is 
probably  from  seed  brought  from  the  Orient  by  the  earlv  Portuguese  settlers,  who 
took  great  (lains  to  keep  it  pure.  Govaz  is  locate<i  in  the  mountainous  region  of 
Brazil,  about  700  miles  northwest  of  ftio  de  Janeiro,  in  latitude  16®  S.,  where  the 
mean  annual  temperature  is  80°,  with  a  maximum  of  104°  and  a  minimum  of  25°." 
(Lajie.) 

16789  to  16796. 

From  Hangchow,  China.  Received  thru  Mr.  Frederick  D.  Cloud,  United  States 
vice-consul,  December  15,  1905. 

16789.  Glycine  hispida.  Soybean. 
Yellow.  An  oil  bean. 

16790.  Glycine  hispida.  Soy  bean. 
Black.  An  excellent  table  bean. 

16791.  Phabeolus  sp.  Bean. 

16792.  AxDROPOGON  sorghum.  Sorghum. 

16793.  Phaseolus  radiatus.  Mung  bean. 

16794.       ViGNA  SESQUIPEDALIS  (?). 

" Grow  with  long  pod  and  bear  well.     Used  as  a  vegetable."      ( Cloud.) 

16795.  ViGNA  SINENSIS  (?).  Cowpoa. 

•  **  Very  different  from  preceding.     More  prolific,  shorter  pod,  and  a  better 

eating  bean. "     ( Cloud. ) 

16796.  Glycine  hispida.  Soy  bean. 

Black. 

'*A11  of  these  varieties  are  largely  grown  in  China  and,  as  in  the  case  of  the 
yellow  soy  bean,  are  very  valuable.  The  black  soy  bean  is  extensively  grown 
in  the  north  for  forage  purposes  and  constitutes  the  principal  article  of  food 
for  horses,  donkeys,  and  cattle.  It  is  also  a  good  table  bean.  This  l)ean 
mixed  with  ^ kaoliang^  (sorghum)  seed,  chopped  grass,  or  straw,  with  a  little 
bran,  makes  the  very  best  horse  feed.  Perhaps  the  kaoliang'  is  the  most 
highly  prized  of  all  forage  plants  grown  in  China.  No  part  of  the  plant  goes 
to  waste.  Two  or  three  weeks  l)efore  the  plant  matures  and  the  seed  is  ripe 
the  farmer  strips  nearly  all  the  blades  from  the  plant,  ties  them  in  bundles, 
allows  them  to  cure  in  the  sun  for  a  few  days,  and  then  etacke  them  away 
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16789  to  16796— Continued. 

indoors.  All  thru  the  winter  these  blades  are  keenly  relished  by  horses 
and  donkeys.  Then  the  seeds  are  gathered,  combed  out,  and  marketed. 
Several  varieties  of  alcohol  and  wines  are  made  from  these  seeds,  and  the 
deadly  native  drink  'sam-shu' — at  least  one  variety  of  it — is  made  from 
*  kaoliang '  seed.  The  seed  makes  excellent  feed  for  stock  of  all  kinds.  The 
long  stalks  are  thrown  on  the  thrashing  floor,  rolled  flat  by  heavy  stone 
rollers,  carefully  cleaned  of  all  particles  of  Jpith,  and  woven  into  a  great  variety 
of  mats  and  matting,  suitable  lor  use  on  floors,  for  window  shades,  or  for  the 
roofs  of  native  houses  and  sheds.  These  stalks  are  also  extensivelv  used  for 
fuel  by  the  farming  class.  It  is  a  most  valuable  crop  and  may  be  found  thru- 
out  all  the  northern  provinces.  Not  grown  much  as  far  south  as  Hang-chow. 
*'The  yellow  bean  (16789)  is  the  *l:^n-cake'  bean  so  extensively  grown  in 
the  Manchurian  provinces  and  is  a  most  valuable  crop.  May  be  grown  south- 
ward, but  flourisnes  best  in  colder  latitudes."     ( Cloud. ) 
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Abvssinian  seeds,  11039  to  11119, 12371  to 
•    12393. 

Acacia  sp.,  12781. 

aneurGt  10475. 
baileyana,  12790. 
culiriformiSf  15684. 
cunninghamii,  15683. 
elongata,  12791. 
linearis,  12792. 
longifolia,  11743. 
lunata,  12793. 
montanay  10476. 
neriifoliay  10477, 15685. 
prominens,  11744. 
trinenaia,  12794. 

Acer  carpinifoliuniy  13993. 
cirdnnatum,  15932. 
macrophyUumy  12236. 
myahei,  13801. 

Achras  sapota,  11534. 
Aconitum    napellus,    12410,  12411,  12427, 
12428. 

Actinidia  sp.,  11629, 11630. 
AdenocarpiufrankenioideSf  10727. 
Adonis  amurerms,  15781. 
Aegilops  speUoides,  16276. 
squarrosa,  16254. 

Afzelia  quanzensis,  12360. 
Agapanihus  umbellatns  12239,  13803. 
Agaricus^^.,  13078,  13134. 
Agave  sp.,  16159, 16198, 16206. 
macalaUi^  11689. 

Agriophyllum  golficum,  16316. 
Agropyron  sp.,  16336. 

divergens,  16337, 16338. 

e/wm,  16339. 

occidentale,     13441    to    13443, 
13504,16340,16341. 

pseudo-repenSy  16342. 

spicaiunij  16343. 

tenerum,  11129, 13092, 163^4  to 
16346. 

Agrostis  sp.,  13877. 

alba,  11130,11640. 
asperula,  14840. 

Akee.     See  Blxghia  sapida, 
Alchomea  ilicifolia,  10478. 
Aleuriles  cordaia,  10410, 13104. 
Alfalfa,  (Algeria),  12803. 

(Arabia),  12992. 

(Aiigentina),  12549. 

(Ecuador),  14972. 

(France),  14496,14497. 


Alfalfa,  (Italy),    13738,  13739,  13742    to 
13745,  13751,  13753  to   13755, 
13757  to  13759. 
(Mexico),  11651,11652. 
(RuflPia),  10232  to  10235,  13857, 

13a58. 
(Tunis),  12846,  12847. 
Turkestan,  14786. 
See  also  Medicago  spp. 
Algarobillo.     See  Caesalpiu'ui  hrenfoUn. 
Allium  sp.,  16308. 

cepa,    109S8,  11761,   11762,  12719, 
12720, 12732, 13088,  13859,16313. 
fisiulomm,  12703. 
Almond.     See  Amy gdalwi  communis. 
Alnusfirma,  10529. 
incana,  10530. 
japonica,  10528. 
marititna,  12802. 
Alocasia  sp.,  15789,  15889. 
cuprea,  15678. 
macrorhiza,  15413. 

vnriegata,  16773. 
odorn,  16774. 
A  loe  dichotoma ,  1 1 643. 
Alopecurus  castellanus,  16348. 
Alphiloni a  ponder osa,  14429. 
Alpinia  caenUea,  10479. 
Alsike.     See  Tri folium  hi/hridum. 
Althaea  rosea,  13575, 13594,  13603,  13604. 
Alyssum  mariiimum,  12964. 
Amaryllidaceae,  16141, 1C148,  16202. 
Amatungulu.     See  Carissa  arduina. 
^  1  mpelopsis  reitchii  pn  rpurea ,  1 1 564. 
Amphypterygium,  16207. 
Amygdalus    communis,    10338,    10558    to 

1 0562, 1 2552, 1 2822  to  1 2831 , 
15831  to  15837. 
hvb.,  11255. 

p'ersira,  10335  to  10337, 10457, 
11777,  15753,  15754,  15935. 
Anacardium  occidnxtale,  12809. 
Ananas  saCvus,  11010,  11011,  11675,14452. 
Andropogon^p.,  13880,  13882. 
affrnis,  14896. 
contortus,  13873. 
eucomtiSy  13889. 
hakpensis,  11131,  16471. 
sericeus,  15949. 

sorghum,  10327,  10612,  11058 
to  11067,  11082  to  11085, 
11119,11132 tolll38,11164, 
11371, 11793, 12371  tol2374, 
13316  to  13318, 13565,  14500 
to  14775,  15825,  16792. 
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Anemone  alpina  mtphurea,  12994. 
japonicGy  16509,  16510. 
Anise.     See  Pimpinella  anisum, 
Anona  sp.,  13137. 
Anthericum  sp.,  16143. 
Anthistiria  cuicUa,  13434. 
Antkoxanthum  odoralum,  11139,  13359. 
Antirrhinum  majus,  12987,  12988. 
Apera  arundinaceaf  13623. 
Apio.    See  Arracada  esculenta, 
Apium  graveolenSf  10995,  16315. 
Apple  (Crimea),  10345  to  10348. 
Misket,  10525,  13087. 
Russian,  10261. 
(Turkey),  13056. 
See  also  Pyrus  malus. 
Apricot.    See  Prunus  armeniam, 

Siberian.    See  P.  siberica. 
AquiUgia  sp.,  13624,  13625,  13627,  13628, 
13645,  13722,  13723. 
coerulea,    13020,    13021,  13640, 

13726. 
calif omica,  13024. 
canadensis  J  13022. 
caryophylloides,  13637. 
chrysantha,  13018,  13019,  13638. 
clemaiidea  hybriday  13639. 
ecalcarala,  13626. 
flabellaiay  13641. 
qlandulosa,  13023,  13642. 
helenaey  13706. 
ekinneri,  13289,  13644. 
stuaHiy  13290. 
truncata,  13643. 
vulgaris  compacta,  13660. 
Arachis  hypogaea,   10622,    11140,   11532, 
12814,    14961,    14962,    15782  to   15787, 
16161  to  16164,  16233  to  16236,  16472, 
16483  to  16486. 
Aralia  cordattty  12140,  12452,  16506. 

racemosa,  16231. 
Ariitida  sp.,  13879,  13892,  13899,  15334. 
Armeriaformosa  hyb.,  13694. 
Arracada  esctUenta,  15374. 
ArrhenatherumekUius,  11141, 11143, 16245, 

16255,  16349. 
Artemisia  argentea,  10676. 
Artichoke.     See  Cynara  scolymus. 

Chinese.      See    Stachys   sie- 
boldii. 
yir^ndinaria  simoni^  11641. 
Arundinella  ecklonii,  13886. 
Ash.     See  Fraxinns  sp. 
Asparagus  crispus^  14984. 

duschesniij  13319. 
mrgatus,  11733,  12898. 
Asphodelus  ramosuSy  10674. 
Astrehla  triticoides,  15950. 
Atriplex  confertifolia^  13556. 

coronaia,  13553  to  13555,  13557. 
holocarpa,  12778,  15947. 
leptocarpa,  15948. 
nummuiariaj  12777. 
semibaccata,  11142,  12735. 
Atropa  belladonna y  12900. 
^rena  sp.,  13812,  13968. 
brevisy  16277. 


Avena  ffavescenSy  16350. 
hirsutay  16278. 
ludovicianay  16279, 
orientalisy  16280,  16351. 
planicubniSy  14841,  16281. 
saliva,  10183  to  10193, 10269,  10271, 
10278,  10279,  10321,  10330,  10364 
to  10359,  10455,  10624,  11144  to 
11151,  11655, 11722,  12133, 12303, 
12877    to    12882,    13090,    13091, 
13576, 13577,  14802,  15655,  15797, 
15798,  16856  to  15864, 16352. 
strigosay  16282. 
Avocado.     (Canary  Islands),  16170. 

(Florida),    12933    to    12937, 

13729  to  13731,  15656. 
(Guatemala),  10978,  13292. 
(Hawaii),  10615  to  10620. 
(Mexico),  14435, 14889, 14890. 
(Natal),  11724. 
See  also  Persea  gratissima. 

Bactris  major y  14458. 
Balsamorhiza  sp.j  11676. 
Balsam-root.     See  Balsamorhiza  sp.  ^ 
Bamboo.     See  Arundinaria  simoniy  Bam- 
busaslriatay  Bambusa  vulgarisy  and  Phylr 
lostachys  spp. 
Bambusa  striata  y  12757. 

vulganSy  14447. 
Banana.     See  Musa  sapientum. 
Barberry.     See  Berberis  sp. 
Barberton  daisy.     See  Gerbera  jamesoni. 
Barley.     (Central  Asia),  16329. 

(England),  10360  to  10363; 

(Finland),  10270. 

(Germany),  13346. 

Hanna,     10402,    11622,    12125, 
12993,  15867. 

(India),  14964,  14965. 

(Minnesota),  10674. 

(Norway),  13578. 

Oderbrucker,  10754. 

Russian,  10219  to  10222. 

Swedish,    10275,    10276,    10583 
to  10586. 

See  also  Hordeum  spp. 

Barringtonxa  albay  10480. 

Bean,  broad,  10406,  10411  to  10448, 10535 

to  10543,  10991,  13779  to  13785. 
horse,  10724,  10753,  10962,  11697, 

11759,  13784, 13785, 14468, 14880, 

14881,  15428,  15429. 
soy.     See  Glycine  hispida, 
velvet.     See  Mucuna  utilis. 
See  also  Phaseolus  spp.  and  Mcia 

spp. 

Beet,  (Sicily),  10628  to  10630. 

sugar,  11152  to  11163, 11237  toll251, 
11355  to  11368,  12394,  12744, 
12745,  12918,  13952  to  13966. 
See  also  Beta  spp. 

Begonia  sp.,  10465,  10575,  11345,  11597  to 

11599,  11692,  12733. 
Helaincanda 


^a  punctata  y  13236. 
,  Chilean,  14948. 


Bell  flower 

Bellis  perennis,  13703. 
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Berberis  sp.,  13347. 

amurengiSf  13351. 

fremantiy  12242. 

sieboldii,  13353. 

sinensisy  13352,  13976. 

thunhergii,  13977,  13978. 

nUoftris,  13979  to  13985. 
Berseem.     See  TVifolium  alexandrinum, 
Beachomeria  hradeala,  15751. 
BeUL  cidoj  10631. 

maritima,  10629,  10630. 
T^aris,  10628, 10989, 11152  to  11163, 
11237  to  11251,    11355  to   11368, 
12394,  12744,  12745,  12918,  13952 
to  13966,  14804. 
Biden*  heUrophylla,  14488. 
Bi  pd '  s-f oot  tref oi  1.    See  Lotus  comicidaius. 
Bitoom.     See  Pittacia  aUantica. 
Black  jabe.    See  Diospuros  lotus. 
Blandjordia  flammea,  1(H81. 
Bletinodia  lasiocarpa,  10482. 
mghia  sapida,  10557,  16224. 
Blood  wood.     See  Eucalyptus  corymbosa. 
Bloomer ia  aurea,  13818. 
BoUonia  glasiifolia,  13665. 
Bosea  yervamora,  10677,  10728. 
Bossiaea  rhomMfoUa,  12795. 
Bouteloua  curtipendula,  13566. 
Bmchypodium  pinnatumy  16256. 
Brasnca  sp.,  10245  to  10247, 11081, 15811, 
15813.  16310,  16325. 

aiha,  10982,  10983. 

chwensiSj  14957. 

napus,  10243,10244, 11165,11684, 
13733,  13787  to  13793,  16193, 
16304. 

nigraf  12756. 

oleracea,  12813,  16312. 
botn/tis,  13000. 

pe-isai,  109*81,  10984,  10994, 
10997,  15812. 

rapa,  12727, 12728, 15315  to  15320. 
Brome-grass.     See  Bromus  spp. 
Bromus  sp.,  15956  to  16959,  16353. 

adoensis,  15960. 

cdopecuruSf  15961. 

altissimus,  15962. 

andinus,  14842,  15963. 

angustifoHus,  15964,  15965. 

arduennensiSf  15966  to  15969. 
villosusj  15970. 

arenarius,  15971. 

arvensiSj  15972. 

osptTy  15973. 

biebersteinii,  15974. 

brachystachySj  15975. 

breviarisiatus,  15976,  15977. 

brizaeformiSy  15978. 

canaderms,  15979  to  15983. 

carinatusj  15984,  16354  to  16358. 
hooker  iaiiuSy  13444, 
13445. 

cUiatus,  15985  to  15994. 

commuiatusy  15995,  15996. 

condensatusy  15997. 

confertuSy  15998. 

congestwiy  15999. 


Bromus  crinituSy  16000. 

danthoniae,  16001. 
diandrusy  16002. 
erectusy  16003,  16283. 
laxusy  16004. 
transilvanicuSy  16005. 
xiOosuSy  16006. 
fibrosusy  16007. 

fimbriatus  violaceuSy  16008,  16009] 
giganteuSy  16010. 

triflorusy  16011. 
grossuSy  16012. 
gussoniy  16013,  16014. 
hookerianus,  16015. 
hordeaceuSy  16016. 

glabrescenSy  16017. 
inermiSy  10226, 11166, 13446, 13795, 
15884,  16018  to  16022,  16171  to 
16174,  16369. 
intermediuSy  16023. 
irUerruptus,  16024. 
japonicusy  16025,  16026. 
kalmiiy  16027,  16028. 
krauHd,  16029,  16030. 
laevipesy  16031,  16032. 
laxmy  16033  to  16036. 
longiflorusy  16036  to  16038. 
marranthuSy  16039. 
macrostachysy  16040,  16041. 

lanughiosuSy    16042. 
madritensiSy  16043  to  16045. 

delileiy  16046. 
marginalusy  13370,  13447,   13505, 

16047,  16048,  16360  to  16366. 
mcunmus  f/vjtsoniy  16049. 
mollisy  16050,  16051. 

glahraiusy  16052. 
lloydianusy  16063. 
Ihorniniiy  16054. 
muUifioruSy  16055. 
padJicuSy  15875. 
parnfforiiSy  16056. 
patulusy  16057,  16058. 
maniis,  16059 
pendulusy  16060. 
pUensis,  16061,  16062. 
polyanthusy  16367, 16368. 

pan  iculatuSy       1 3448, 
16369. 
porter  i  frondariSy  16063. 
piibesamSy  16064. 
pumpeUianuSy  16065,  16066. 
pungeiiSy  16067, 

ciliatHSy  a  6068. 
purgnnsy  16069  tg  .^i^74. 
purpurascenify  1(>07a>,  16076. 
raf^nnosuKy  16077  to  16084. 
richardi^miy  1(U)85. 
rigidus,  lt>086. 
mhens,  16087,  16088. 
schradeiiy  16080,  16090. 
secalmui<y  16091,  16092. 

multifloruSy  16093. 
mfctinriy  16094. 
siichensis,  16370. 
squarrosuSy  16095  to  16101. 
villosus,  16102. 
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Bromus  sqiuirrosus  wolgensiSf  16103. 
stenophyllus,  16104. 
sterilis,  16105. 
tacna,  16106  to  16108. 
teciorum,  16109,  16110. 
tnnii,  16111. 
unioloides,  11167,  16112  to  16122. 

willdenowiif  16123. 
valdivianu8  16124. 
variegatus,  16125. 
veHiitis,  16126. 
virens,  16127. 
willdenoiviif  16128. 
Broom  corit    See  Andropogon  sorghum, 
Brucea  stimatranaj  11681. 
Brunonia  australiSj  10483. 
Bryonia  alba^  12440. 

dtotca,  12441. 
Buckwheat.    See  Fhgopyrum  spp. 
Butternut.    See  Juglans  cinerea. 
Bystropogon  origan^olius^  10678,  10729. 
CabbaJ^e.     See  Bramca  oleracea. 
Cacao.    See  Theobroma  cacao. 
CaesaipiniaBp.f  14437. 

brevifoliaj  10631,  11792. 
kaualermSy  14425. 
Caladium  sp.,  15378. 

escidentum  13293  fo  13297. 
CalamagroBtis  hyperborea,  13449. 
Calaihea  Bi>,,  16505,16763. 
arrecta,  16766. 
inter  mediay  16499. 
makoyana,  16767. 
omata  majestica,  16495. 
pulchella,  16987. 
roseo-picia^  16768. 
undutata^  16769. 
vandenheckeif  16498. 
lixirscetcicziU  16500. 
Calendula  officinalis^  12979,  12980. 
Calla.    See  Richardia  africana. 
Calliandra  grandiflora,  11593,  11688. 
Calliopsis.    See  Coreopsis. 
Callitris  calcaralOj  15686. 

robusta,  15687. 
Calophyllum  calaba,  11653. 

hasskariii,  11021. 
inophyllum,  10463,  12110. 
kunstieri  longifolium,  11022. 
spectabile,       11023,       11024, 

11025. 
venulosum^  11026. 
Calyptrogyne  dulcis,  16482. 
Campanula  amabilisj  13721. 

glomerata  acaulis,  13707, 13720. 
media,  13025,  13026,  13591. 
jyyramidalis,     13286,     13288, 
13589.13590. 
Camphor.     See  Cinnamomum  camphora. 
Canarium  album  ^  11271. 
Cannabis  satiray  10241, 10242, 10281, 10979, 

12849,  16332. 
Cape  gooseberry.     See  Physalis  spp. 
Cajyparis  mitchelliiy  10485. 
Capriola  dactylon,  11169,  13878,  15779. 
Capsicum  annnum,  10392  to  10396,  10755, 
10756,    11639,    11741,    11742, 
14484,  14485. 


Capgicum  fruiescens,  \\\Q^, 
Caragana  arborescens,  12913,  15475. 

micropkyllaf  12912. 
Carica  papaya,  13103,  14449. 
Carissa  arduina,  11734,  13239,  13967. 
Carpodettut  serratuSf  11745. 
Carthamus  tinctorius,  11115,  16324. 
Carum  ajowan,  12431. 

caYvi,  12414,  12901. 

gairdneri,  12932,  1^223. 
Cascara  sagrada.    See  Rhamnuspurshiancu 
Cashew  nut.    ^ee  Anacardium  occidentale. 
Casimiroa  edulis,  14454. 
Cassava.    See  Manihot  sp. 
Cassia  angustifolia,  12442. 
Cassinnia  theodoreiy  10484. 
Castanea  crenata,  12773, 13130. 
saliva,  13131. 
vesca,  12681. 

Castanospora  alpkandi,  10486. 
C^istilla  costaricana,  11657. 

ehistica,  10975,  14450. 
Castor  oil.  See  JRicinus  spp. 
Casuarina  stricta,  15688. 

suberosa,  12796. 

toruhsa,  13689. 

Catispa,  16134. 

Cauliflower.  See  Brassica  oleracea  bolrjfH*. 

Cebadilla.    See  Schoenocaulon  officinale. 

Cedar,  giant.    See  Thuja  aigantea. 

Cedar  of  Lebanon.    See  Cedrus  libani. 

Cedrela  odarata,  11769. 

CedroncUa  canarientis,  10730. 

Cedrus  libani,  11258. 

Celery.    See  Apium  graveolens. 

Celtis  paniculata,  10487. 

Centaurea  sp.,  11114. 

calcUrapa,  10679. 
cyanus,  12977. 
Centranihus  ruber,  13608,  13609. 
Cenirosema  plumieri,  15852. 
Cephalana  tatarica,  13360,  13361,  13852. 
Cerastium  biebersteinii,  13612. 
Cercidiphyllum  japonicum,  11624. 
Cereus  validus,  12404. 
Ceruella,  14434,  14456. 
Chaetochloaep.,  13887,  13911,  13919. 

aurea,  13910. 

glauca,  14905. 

ttalica,   10613,    11168,    11220, 
11496,  16827. 

nigrirostre,  13912. 

pennisetum,  13914. 

Chamaedorea  sp.,  11012  to  11017. 
Chayote.     See  Sechium  edule. 
Cheirodendron  gaudichaudii,  14423. 
Chenopodium  anlhelminticum,  12908. 
Cherry,  flowering.     See  Prunus  pseudo- 
cerasus. 

Japanese  bush,  15810. 

Mexican,  11636. 

Russian,  10260,  10580  to  10682, 
11034. 

See  also  Prunus  spp. 

Chestnut.     See  Castanea  spp. 
Chick-pea.     See  Cicer  arietinum. 
Chilopsis  saligna,  15807. 
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Ihlaris  sp.,  15355. 

trujicata,  10488. 
rirgata,  13895,  13901,  15337. 
eleganSj  15340. 
Ihrysanthemum  anethifolium^  12872. 

frutescensy  10681,10731. 
Uucanthemwm  hyb.,  13313 
to  13315. 
Ikrysopsis  hispxday  11771. 
1icer  arielinum,  10973, 10974, 11095, 11109, 
11110,   11170,   11634,   12393,    13362  to 
13369,  16320. 
"^nercLria  populifolia  argerUeay  10680. 
^nnamomum    camphora,    13808,     14464, 

14884. 
^uraela,  or  Ciraella.     See  Spandicu  sp. 
Titrange.     See  Citrus  hyb. 
TUruilus    vulgariB,   10249,    12718,    12771, 
15758, 15764, 15766, 15929, 15930, 16306. 
'Mrus  sp.,  12141,  13263. 

aurantium,  10970,  12687  to  12690, 

12692. 
austraJUmca^  14993. 
higaradia,  12691. 
decumana,  11661  to  11673,  14907. 
hyb.,  13002  to  13006. 
limetta,  10365. 
limonumy  12686. 
leniatis  sp. ,  1 1539  to  1 1563, 13929  to  13932, 
13936  to  13939,  13941  to  13945. 
coccinea,  13927. 
davidiana,  13863. 
flammvla,  13925. 
farluneif  11522. 
inditisaf  13926. 
integri/olia  durandii,  13946. 
jacknianiy  11558  to  11560,  13933, 

13934. 
lUacina  floribunda,  13936. 
reticulata  f  11557. 
standishi,  13940. 
dethra  arborea,  10732. 
Vlianthus  dampieri,  15953. 
Clitoria  tematea,  13862. 
divia  minicUa.  15676. 
Clover,  bur.    See  Medicago  denticulata  and 
M,  maculata. 
crimson.     See  Trifolium  incama' 

turn. 
(England),  13772  to  13777. 
(France),  14493  to  14495. 
(Greece),  12927  to  12929. 
(Italy),    13734    to   13737,    13740, 
13741,  13746  to   13749,   13752, 
13756,  13770,  13771. 
( Japan ) .     See  Lespedeza  striata. 
(New  Zealand),  12890,  12891. 
(Norway),  13581. 
red.     See  Trifolium  pratense. 
Russian,  10254,  10532  to  10534, 
10563  to   ia567,  10577,    10626, 
10627. 
sweet.    See  MelUotus  spp. 
(Uganda),  10352. 
white.     See  Trifolium  repens. 
wild  Russian,  10254. 
See  also  Trifolium  spp. 


Cochlearia  armoracia,  10462,  10576. 

officinalis,  15849. 
Coffea  sp.,  11078,  11354,  11504,  12380  to 
12382. 
zanguebariaef  12897. 

Colchicum  autumnaUf  12436. 
Coloca»ia  sp.,  13086,  15381,  15382,  15395, 
16775. 
aniiquorutn    esculentum,    15372, 

15373,  15941. 
euchlora^  16776. 
fovdanesiiy  15797. 
illustris,  15796. 
indica,  16777. 

Combretum  loeflingii,  10489. 
Commelina  coelestis,  13614. 
Conium  macnlatumy  12902. 
Convclwius  ^y.,  10623. 

althaeoides,  10682. 

flondus,  10683. 

Cordyline  australiSy  15690. 
ohttda,  15691. 
stricta,  15692. 

Coreopsis  sp.,  12972. 

coronala,  12976. 
drummondiiy  12974. 
grandiflora,  12973. 
lanceolaiay  12971,  13629,  13630. 
tinctariay  12975. 

Coriandrum  salivumy  11077,  11101,  12903, 
16307. 

Corn  (Central  Asia),  16330. 
(India),  14971. 
(Mexico),  14459. 
(Russia),  16190. 
sweet,  10400,  10401,  12557  to  12563, 

12697, 13143  to  13153, 13570, 16770, 

16772,  16781  to  16784. 
(Turkey),  15775. 
See  also  Zea  mays. 

Comus  kousa,  12755. 

macrpphyllay  13994,  13995. 
Coronillu  varia,  10252. 
CorylusQveUanay  10343, 10344,12833,12834. 
Cosmos  bipinnatuSy  12989. 
Cotoneaster  angystifoliay  13242. 
Cotton  (Australia),  14885  to  14887. 
Guatemala),  13094  to  18101. 
Peru),   13583    to    13585,    14801, 
14870,  14945,  14946. 
tree.     See  Gossypium  arhoreiim. 
wild,  13079,  13238. 
See  also  Gossypium  spp. 

Cowpea.     See  Vigna  sinensis. 

Craspedia  richeay  10490. 

Crataegus  sp.  y  12548. 

Crocus  8i>.y  15441,  15442. 

Crucianella  siylosay  13616. 

Cucumis  sp.,  11774. 

melo,  10248, 10553  to  10556, 11796, 
12108,  12109,  12669,  12770, 
13841  to  13845,  13355,  15672, 
15755  to  15757,  15765,  15776, 
16319. 
sativusy  12717,  12863,  16322. 
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CucurhUasp,,  10310,  12704,  12729,  12749, 
12750,  12843  to  12845,  15670, 
15671,    15816,    15817,   15937, 
16331,  16476. 
mdanospermay  14874. 
Cupania  sapida.    See  Blighia  sapida. 
Curaima  amada,  16194. 

lonaa,  16196. 
Custard  apple,  wild,  13137. 
Cydonia  sp.f  13158. 
Cynara  scolymus,  12862,  15945,  15946. 
Cyperus  sp.,  14483. 

papyrus,  10568,  12710. 
Cyphomandra  betacea^  12758. 
Cytisus  glabratuSf  10684. 

palmenms,  10685,  10734. 
prolifenis  albuSy  15927. 
scoparius,  15851. 
Dadylis  aschersoniana,  14843. 

glomeraUt,   11171,    12895,    15668, 
16371,  16372. 
Dahlia  sp.,   10572,   12367,    12449,    12450, 
12564,  13283,  13727. 
chuholmiy  10573. 
impericUiSy  14995. 
merckiit  12738. 
variabUiSf  13705. 
Danthonia  semiannularis,  15952. 
Dasyiirion  sp. ,  16205. 
Date.     See  Phoenix  dactylifera. 
Date  plum.     See  Diospyroa  lotus. 
Daucua  carota,  14805,  16318. 
Davidia  involucrala,  12137,  16208. 
Delphinium  sp.,  12769. 

ajacis  hyadnihiflorum^  13661. 
diinense,  18595. 
elalum,  13104,  13685. 
formomin,  13015, 13016, 13597. 
grandiftorum,    13012,     13013, 

13596. 
hyb.,  13017.  13714. 
impericUey  13662. 
siaphimgria,     10686,      10735, 

12420,  12433. 
sulphureiimj  13598. 
Deachampsia  caespitosOy  16373. 
Desert  willow.     See  ('hilopsis  saligna. 
Deutzkt  myriantha,  16511. 
vilmorinaey  16512. 
Dianella  taamanicay  10491. 
Dianihus  harhaius,  13587,  13588,  13600  to 
13602,  13670  to  13673,  13695. 
harbatua  X  D.  chinenaisj  13647. 
caryaphyllua,    13699    to     13702, 

13708,  13709. 
chinerufi^y  13682,  13684. 
elcUum,  13683. 
heddewigil,  1.3008. 
imperially  13659. 
plumariusy  13657,   13716,   13717, 
13719. 
Dieffenbachia  sp.,  15763. 

aeguine,  15679. 
Digitalia  canarieims,  10687,  10736. 
grandifloray  13592. 
lutea  grandifforay  13593. 
purpurea^  12699,  13009  to  1301 1 . 


DiUwynia  dnerascenSy  10492. 
Dioacorea  sp.,  10590  to  10593. 

divaricatay  10311,  10312. 
Dioapyroa  ebenumi  16487. 

kakiy  13819  to  13851. 
lotus,  15780. 
Diplopappua  chryaophyUua,  13712. 
Dodecatheon  meadia,  12776. 
Dodonaea  triquetray  10493. 

in^acoaa,  12797,  14430. 
Doekoe.     See  Lanaium  domeatlcum. 
Dolichoa  biflonia,  13371,  13372. 
laUaby  13373  to  13376. 
unifloruay  12752. 
Doum  palm.     See  Hyphaene  crinita. 
Dracaena  aurea,  14427. 
dracoy  10688. 
Dracontium  asperumy  15805. 
Dracunculus  canariermsy  10689. 
Durian.     See  Dario  zibethinua. 
Durio  zibethinuay  15886. 
Dyaoxylon  mueUeri,  10494. 
Ecbaliium  elateriumy  12421,  12426. 
Echiandia  sp.,  16154. 

paniculata,  13281. 
Echinacea  sp.  X  E.  peleanlhuSy  13725. 

anguatifoliay  12424,  12425. 
Echinocyalia  sp.y  13816,  13817. 
Echinopa  ritro,  13619. 
Echhim  forjnoaumy  10690. 
aimplexy  10691. 
atrictumy  10692. 
Edgetcorthia  gardneriy  12142. 
I-^echa,  13142. 
Ehrharta  atipoideay  14901. 
Einkorn.     See  Triticum  monococcum. 
Elaeagnua  anguatifoliay  10371, 10372. 
Elaeocarpua  cyaneuay  12798. 
Elaeodendron  curtipendulumy  10495. 
Eleusine  coracanay  11100, 12390. 

iocuasoy  16257. 
Elionurua  argeiUeuSy  13881. 
Elymus  canadenais,  15955, 16374. 
chubutenaisy  14844. 
condensaiusy  13450. 
triiicoidea,  13451. 
aahuloauay  14845. 

tirginicua  aubmuticua,  13452,16375, 
16376. 
Emilia  aonchifoliay  12981. 
Emmer.     See  Triticum  dicoccum. 
Enterohbium  cifclocarpumy  11592. 
Eragroatia  ep.y'rSSQly  13868,  13875,  13876, 
13885,   13896,    13897,    13900, 
13904,   13906,    15338,    15342, 
15358,  15359. 
abyasinicay  11117,  11118,  12378, 

12385,  12386,  14470. 
browniiy  14897. 
chloromelaSy  13871. 
lappula  divaricula,  13884. 
leptoatachyay  14898. 
major  megaatachyay  13921 
pilosay  12799, 14899. 
planay  13883. 
Eremophila  boumianiy  10501. 
browtiiif  10496. 
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EremophUa  latifolia,  10497. 
maculata,  10498. 
mitchelli,  10499. 
oppositifoliaj  10500. 
Erioboirya  japonica,  11631,12832,15809. 
Eriodendron  anfractuomtm,  14813. 
Erio9i4'mon  difformis,  10502. 
Erodium  chelidonifotium,  16216. 
daucoides,  12618. 
glandulomim,  16219. 
aruinum,  16258, 16284. 
hymenodes^  16215. 
nmcradenum,  16220. 
macrophyllumt  16222. 
manescari^  16221. 
pelargonifoliumj  16217. 
stepkaninnum^  16259. 
Krmm  lens,   10236,  10237,  10752,  11080, 

llia5,  14462. 
Eryihrina  coraUoide^y  13282. 

monosperma,  14426. 
EschgchoUzia  califomica^  12873. 
Eucalyptus  behriana,  10503. 
botryoides,  11747. 
cocci/era,  10505. 
corymbom,  16786. 
corynoralyx,  11736. 
divergicolor,  10504. 
goniocalyx,  16227. 
incrasmta,  10506. 
hngifoUa,  11748. 
teret^cornis,  10507. 
rirgata,  10508. 
EuchUna  mexicana,  11172, 11480. 
Eucommia  tdmoideSf  12136. 
Eupatorium  portoricense,  14999. 
Euphorbia  ep.,  13140. 

canariensis,  10693. 
regis'julxiet  10694. 
EuteUa  arborescenis,  11746. 
Eulrema  hederaefolia,  10579. 

wasabi,  12451. 
Fagopyrum  escuUniiLm,  10569, 11173. 

taiaricum,  14969. 
Fnjoa  ep.,  15818  to  15820. 

sellomana,  12850. 
Fenugreek.       See     Trigonella     foenum- 

graecum. 
Ferula  linkii,  10695. 
F^tuxi  artindinaceaf  16377.  . 
Wa/ior,  11174, 16378. 
gigantea,  15826. 
nderophyUa^  11175. 
hyb.,  16379. 
orina,  11176. 

ingrata,  16244. 
pabularis,  10976. 
pratensis,    11177,    11482,     13453, 

16380. 
rejfexa,  16381. 
nt6ra,  11178. 
Ficus  sp.,  12780, 13138, 14438. 
ghmeratttf  12111. 
rubiginoaaf  15693. 
Fig.     See  Ficus  spp. 
Filbert,  Crimean,  10343, 10344. 

See  also  Corylua  aveUana, 


Flax,    RuHfiian,  9897  to   10167,  10315  to 
10317, 10379  to  10381, 12744. 

See  also  Linum  tmtatimmum. 
Foeniculum  dulce,  12700, 16309. 
Footah,  13140. 
Fragaria  sp.,  10751. 
Francoa  ramom  hyhrida,  13718. 
Frarijius  SI).,  11635. 
Freesia  sp.,  14788, 14799. 

refracla  alba,  14986. 

Freycineiia  arljorea,  12104. 
Fukuji,  16787. 
Furcraea  foetida,  10967. 
Farze.     See  Ulex  enropneus. 
Gaillardia  sp.,  1 1770, 136a5. 
perennisj  13666. 

Calilea  juncea,  10696, 10737. 
(lamboge.     See  Gardnia  morella. 
Garbanzo.     See  Cicer  arietinum. 
Gardnia  cochinchinenm,  12021, 16477. 

cornea,  11721. 

coim,  11785, 11787. 

dioica,  11027. 

du/m,  11028, 11029.. 

ferrea,  16478. 

fusca,  11030. 

hanburyi,  16479. 

tnd/m,  11501, 16480. 

livingslonei,  11483, 12811, 12960. 

/o?/mri,  11031. 

mangoslana,  U72^,  11732,  11786, 
12022,  13135,  13572,  13800, 
13987, 16131. 

morella,  10522,  11478,  11790, 
12693. 

«pica/a,  11789, 16787. 

xanthochymm,  11032,  11784, 
11788,12019,13349. 

Genista  canariensis,  1 0697. 
monoftpertna,  10698. 

Gerardia  iaiuifoVa  hyb.,  13667. 
Gerbera  jamesoni,  1 4432. 
Ginsenpf.     See  l\ma,v  ginseng. 
Gladiolus    sp.,    14073  to  14087,14128  to 
14132,  14317  to  14:m,  14409, 
14411. 
alatus,  15594. 
childm,  14006  to  14034, 14268  to 

14285. 
cruentus,  14000. 
dracocephalus,  14002,  14102   to 

14109. 
qandavensis,     12368,   14035    to 
14061,  14156  to  14204,  14260 
to  14265,14371  to  14407. 
hyb.,  12682, 14079. 
kelwaifi,  14335  to  14370,  14408, 

14410,  14412. 
leichtlini,  14005. 

lenioinei,  14062  to  14072,  14088 

to  14101, 14133  to  14142,  14205 

to  14286,  1426i5,  14267,  14286 

to  14316. 

na«mam//J,  14110tol4127, 14143 

to  14155,  14237  to  14259. 
peiitacinus,  14003. 
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Gladiolus  purpureo-aurattiSj  14001. 
saunderm,  14004. 
segetunif  10699. 
Olaucium  flavunif  13668. 
Oledilschia  sp.,  10251. 
Gh/dne  hwpida,  11 179, 11180, 12399, 12400, 
i:3602,    13503,   14952  to   14954,    16789, 
16790,  16796. 

Glyq/rrhiza  glabra^  13574. 
Gonoep^rmum  fruticosum,  10700. 

revdutum,  10701,  10738. 

Gooseberry.    See  Ribes  grossularia, 
Goree.    See  Ulex  europaeus. 

GoMyptumep.,  11045  to  11048,  11187  to 
11190,  11502,  11775,  11776, 
12306,  12938,  13079,  13238, 
13583  to  13585, 14469, 14801, 
14870, 14885  to  14887, 14945, 
14946. 

arboreum,  10403,  10404. 
barbadense,    11181    to    11186, 

11343. 
herbaceumj  11263. 
hirmtum,  13094  to  13101. 
tomentosum^  10964. 

Gourd,  Japanese,  10309,  10310. 

See  also  Cucurbita  spp.  and  Lagen- 
aria  spp. 

Grape  (Algeria),  13133. 

(Central  Asia),   10331    to  10334, 

10598  to  10609. 
Crimean,  10340  to  10342. 
(France),  11372  to  11477,  12940  to 

12957. 
See  also  Viiis  vinifera. 

Grass,  Australian  blu^rass.     See  Andro- 
pogon  sericeus. 
Bermuda.     See  Capriola  dactylon. 
brome.    See  Bromus  spp. 
canary.     See  Phalaris  canarierms. 
cane.     See  Siipa  iuckeri. 
esparto.     See  Stipa  tenacisidma. 

fuinea.     See  Panicum  maximum. 
ohnson.      See  Andropogon  hale- 
pensis. 
Hungarian.     See  Seiaria  italica. 
Kentucky    bluegrass.      See    Poa 

pralewtis. 
love.    See  Eragrostis  spp. 
meadow  fescue.     See  Festuca  pra- 
tensis. 
rice.     See  Microlaena 
stipoides. 

Mitchell.     See  Astrebla  iriticoides. 
orchard.     See  Daciylis  glomerata. 
pigeon.     See  Chaetochloa  glauca. 
red  fescue.     See  Festuca  rubra. 
redtop.     See  AgroBtis  alba. 
rescue.     See  Bromus  unioloides. 
rice.     See  Ehrharta  sp. 
rye.     See  Lolium  spp. 
sheep's  fescue.     See  Festuca  ovina. 
slender  wheat.     See  Agropijron  te- 

nenim, 
summer.    See  Panicum  mnguinale. 


Grass,  sweet  vernal.     See  Anihoxanthum 

odoratum. 
tall  fescue  or  meadow  fescue.     See 

Fesluca  elatior. 
velvet.    See  Holcus  lanaJus. 
w^allaby.     See  Danthonia    seniian- 

nuiaris. 
wild,  10227  to  10231. 

GrevilUa  linearis^  10515. 
robugta,  11749. 

Ground  cherry.    See  PhysaHs  spp. 
Guava.     See  Psidium  guajava. 
Guayabillo.    See  Psidium  spp. 
Guerrero.     See  Eupatorium  portoricen»e. 
GutUeminea  iUecebroides,  11594,  11685. 
Guhotia  oleifera,  11093,  11107,  12389. 
Gum  tree.    See  Eucalyptus  spp. 
Hedysarum    coronariumy     10325,     13989, 
14991. 

Helenium  grandicephalumy  13697,  13698. 
Ilelianthusep.,  11660,  11773. 

annuus,  10223  to  10225,  11191. 
muUiflora,  12963. 
Helichrysum  brdcteatum,  12986. 
Hemp,  Chinese,  10979. 

Russian,  10241.  10242. 

Swedish,  10281. 

See  also  Cannabis  saliva. 

Hesperaloe  funiferay  13805. 
Heteropogon  contortuSt  13873. 
Ilerea  sp.,  15885. 
Hibiscus  Bp.,  14439. 

sabdariffa,  16785. 
ificoria  sp.,  11254,  11256. 
hyb.,  11628. 

Hippeastrnm  sp.,  13807. 

Bolcus  lanatus,  12405,  13377,  16247. 

Hollv.     See  Ilex  crenata. 

Hollyhock.     See  Althaea  rosea. 

HomcUomena  u^Uisi^  15762,  16504. 

Homerm  discolor ^  15680. 

Honey  locust.     See  Gleditschia  sp. 

Hop.     See  Ilumuius  lupulus, 

Hordeum  sp.,  11040  to  11044,  11116, 12124. 
12375,    12376,    13578,    13969. 
15821,  16329. 
bulbosum^  11^562. 
distichum,  10362,  10363,    12023, 
12121. 
<T€<rfum,  10586, 12119, 

12129. 
nutans,  10402,  10583 
to  10585,  11622, 
12116  to  12118, 
12125  to  12128, 
12993,13.346,15867. 

hexastichumy  10360, 10361, 12122. 

letraMichumy  10674, 10754,  11623, 

11716,  11717,  12120,  12709. 

vulqare,  10219  to  10222,  10270, 
10275,  10276,  10985,  11192, 
11193,  11264,  11265,  11620, 
11621,  11658,  11678,  11780, 
12123,  13854,  14964,  14965, 
15799,  15829, 15830,  15866. 
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Horse-radish.     See  Cochlearia  armoracia. 
Japanese.      See     Eutrema 

ivasabi. 
Malin,  10462,  10576. 
Hotea  heierophylla,  10509. 
Humulus  lujmlus,  11683,  12805  to  12807. 
Husk  tomato.     See  Phymlis  spp. 
Ilyacinthus  sp.,   15430   to    15434,    15457, 

15458,  15896  to  15904. 
orimUiUs,     122aS,    12244    to 
12257,  14790,  15806. 
Hydrangea  scandens,  12961. 
Ilt/drtistis  ranadeiisiSt  13864. 
Ilymenocallissp.,  16142,  16147. 

httoralis,  10571. 
Hymenosporum  flacumy  11750. 
Hyoscyamns  niger^  12412,  12429. 
Htfpcncum  floribnndum ,  1 0702. 
Hyphaene  criniUi,  1 1269. 
iCeris  amara,  13007. 

coTonaria  princeps,  13286. 
IberrUIea  sp.,  16201,  16481. 

Bonorae^  16200. 
Ilex  crenata,  10449. 
Impaliens  holstii,  13710. 
Incarrillea  delamya,  13620,  13713. 
Ipomoeaap.,  12401,  12958. 

b(tiatas,  14480,  16175  to  16188. 
hed^acea,  13080  to  13083. 
pe9-capra€f  11723. 
Iris  sp.,  12370,  13227  to  13230,  15646  to 
15654. 
enmta  pahxdariay  16334. 

fracilipeity  13231. 
isjxxnica,  15739  to  15743. 
kaempfer'i,  13159  to  13226. 
laevigaUi,  13233  to  13235. 
sibhicdy  13232. 
'hchnosiphon  hirsuta,  16501. 
Ifolepis  canariensiSy  10733. 
Jacaranda  oralifolin^  11642. 
Jugians  sp. ,  14997. 

cinereaf  11257. 
hyb.,  10587,  11252. 
nigray  11253. 

regia,  10339,  12114,  13573. 
Juncus  effusus,  12804,  13264,  13621,14482, 

16490. 
c(mgl(»neraiuSy  14778, 16491 
to  16494. 
setchuemin,  13622. 
Kafir  com.     See  Andropogon  sorghum. 
Kapoelasan.     See  Nephelium  mutabile. 
Karoobosch.     See  Penlzia  virgata. 
Kennedya  rubicunda,  12800. 
Kniphofia  sp.,  13632. 

hyb.,  13631. 
Kochia  scoparia,  12990,  13077. 
Kosam.     See  Brucea  mmatrana. 
Kogteletzkya  pentacarpaj  10614. 
Kulthi.     See  Dolichos  uniflonis. 
Kumea  pomifera,  15882. 
Lactuca  mtiva,  10996,  10998,  10999. 
Lagenaria  vvUgariSf  16332. 
Landolphiaap.y  11664. 
Larmum  domesticum,  12238,  13728,  13986. 
sumatrana,  11484. 


!  Lapageria  rosea^  14948. 
I  Lappago  racemosoy  16285. 
larkspur.     See  Delphinium  spp. 
La//iynw8p.,  14966. 

azureusy  11195,  16382. 

cicery  13379. 

coccinewiy  11196,  1^383. 

ochrusy  16384. 

odoralus,  12359,  13306  to  13312. 

sativuSy    10375,    11197  to  11199, 

13378,  16385  to  16387. 
siluruSy  16137. 
slipularis,  11194. 
sylveatrisy  10255,  12361. 
tingitanusy  11200,  16388,    16389. 
Lavandula  abrotanoidesy  10703. 
veray   12413,  12430. 
Leaf  beet.    See  Beta  cicla. 
Leitchee,  or  litchi.     See  Nephelium  litchi. 
Lemon.    See  Citrus  limonum, 
Lemoncito,  14433. 
Lens  esculenta.    See  Ervum  lens. 
Lentil,  Russian,  10236,  10237. 

See  also  Ervum  lens. 
Lepidium  sativumy  1 1096. 
Leptosyne  stillmanni,  13669. 
Lespedeza  japonicay  13811. 

striatay    11201,    11479,     16474, 
16475. 
Lettuce.     See  Lactuca  saliva. 
Tjcucophae  candidissima^  10704,  10739. 
Lialris  sp.y  11772. 

scariosa,  11718,  11719. 
Licorice.     See  Olyci/rrhiza  glabra. 
Lilium  sp.,  11008,*  11565  to  11589,  12565, 
15933. 
alexandrofy  12143. 
auratumy  12144. 
baimanniaey  11565,  12146. 
browniiy  11580,  12146. 
candidumy  15944. 
columbianumy  15891. 
coneolory  11566  to  11569,  12148. 
cordifoliumy  11570,  12147. 
dahuricumy  11576. 
elegansy  11571  to  11575. 
giganleumy  12364. 
hansoniy  11577,  12149. 
humboldtiiy  15890. 
hyb.,  13106,  15893,  15894. 
japanicumy  11578,  11580,  12146. 
ktameriy  12150. 
leichiliniiy  11581,  12151. 
Imgiflorumy  11582,  12152. 

eximeumy     11728      to 
11730,  14481,  15478, 
15746. 
eximium       giganleumy 
11583,  11590,  11591, 
15479,  15584,  15942. 
multiflorumy        1 1 794, 
15943. 
medeoloidesy  11584,  12153. 
viexicanutiiy  11686. 
neilgherrense.y  10963,  11649,  12896. 
pardalinumy  12680,  15892,  15895. 
X  humboldtiiy  15894. 
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Lilium  pardalinum  X  parnim,  15893. 

philippineiise,  10966,  122^5,.  14812. 
rubelluiHj  11579. 
speciosum^  1 1585  to  1 1588. 

album,  12154. 
tiffrinwn,  12155. 
Lily  (Mexico),  10571. 

See  also  Lilium  spp. 
Lime,  Finger.     See  Cilrus  australasica. 
(India),  10365. 
See  also  Citrus  limetUi. 
Linum  austriacum,  10147. 

usiiatissimum,  9897  to  10167,  10315 
to  10317,  10378  to  10381,  11079, 
11113, 11267, 12391, 12774, 1632L 
Lippiarepem,  11682,  12819. 
lA)h€Ua^^.,  13606,  13607. 
inflata,  12904. 
tenuioTy  13711. 
Lolium.  bonaernms,  13797,  16390. 

Ualicum,  11202,  12892,  13339. 
permne,  10588, 11203, 11481, 12893, 
16391  to  16394. 
Longan.     See  Nephelium  longanum. 
Loquat.     See  Eriobotrya  japonica. 
Lotus  americannsy  16395,  16396. 

canarierms  floributiduj  10705. 
comiculatus,    10253,    11204,    13750, 

16397. 
tetragonolobus,  10398,  16398. 

Lupine.     See  Lnpinu^  spp. 
Lupinus  sp. ,  11 637. 

affinw,  11205. 

angustifoliuSj  11206. 

luteus,  11207. 

Jjycopersicum    esculentumy    12705,    12706, 

12725,  12726,  13001. 
Maba  sandwiceims,  14424. 
Macadamia  temifoliay  11797,  15697. 
Magnolia  pumilay  10968. 

slellata  rosea  y  13802. 
Mahogany.     See  Swietenia  mahagoni. 
Malpe.     See  Bidens  heterophylla. 
Mammea  americana,  11648. 
Mammee  apple.     See  Mammeaamericana. 
Afanfredasp.y  16159. 
Mangifera  cambodianay  11645. 

indicay  10636  to  10669,  10960, 
11369,  11625,  11766,  11779, 
12240,  12241,  12305,  12930, 
12931,  13338,  13348,  14448, 
15424. 
mekongendsy  11646. 

Mango  (Africa),  11779. 

(Florida),    12138,    12240,    12241, 

12305. 
(Hawaii),  11766,  12930,  12931. 
(India),    10636    to   10669,   11369, 

13338,  13348,  15424. 
(Mexico),  14448. 
(Tahiti),  10960,  11625. 
See  also  Magidfera  indica. 

Mango  ginger.     See  Curcuma  amada. 
Mangosteeii.     See  Garciiiia  mangostana. 
Manihot  sp.,  11698  to  11713. 
Manila  hemp.     See  Muaa  iextilis. 


\  Maple,   broad-leaved.     See  Acer  macro- 
i      phyllum. 
Maranta  sp.,  16764. 

amabilis,  16503. 
lineata  roseay  15677. 
splerididuy  16765. 
wallisiy  16502. 
Mariposa  lily.    See  Calochortus  sp. 
Maritzgula.     See  Carissa  arduina. 
Martingula.     See  Carissa  arduina, 
Matondo,  13132. 
Matricaria  eadmiay  13617. 
Matiindulaku,  12810,  12959. 
Meconopsis  integrifolia,  13340. 
Medicago  sp.,  13809. 

cancellaiay  13648. 
carstiensis,  14853. 
cUiariSy  16260. 

derUiculatay  11208,  13552,  16771. 
echinuSy  16261. 
elegansy  16262. 
gerardiy  16286. 

iupulinay  13742,  13751,  16138. 
maculatay  16213. 
mediay  13488,  16399,  16400. 
minimay  16264. 
orbiciUariSy  10725,  16265. 
radiattty  16266. 
rigidulay  16286. 

saiivay   10232    to    10235,    11209 
to  11211,  11275,  11651, 
11652,    12231,     12398, 
12409,    12549,     12671, 
12694  to  12696,  .12702, 
12747,    12748,     12772, 
12784,    12801,     12803, 
12816,     12820,     12846, 
12847,     12991,      12992, 
13237,    13259,     13291, 
13358,  13435  to  13440, 
13478  to  13487,  13489, 
13519  to   13521,   13541 
to  13547,  13561,  13564, 
13738,      13739,     13743 
to  13745, 13653  to  13755, 
13757  to  13759,  13767, 
13769,    13778,      13857, 
13858,    13999,      14496, 
14497,    14883,      14886, 
14962,    16136,      16209, 
16317,  16401  to  16403, 
16508. 
getulay  12803. 
X  falcatay  16263. 
scutellatay  16267. 
terebeUuMy  16287. 
turbinatay  16288. 
Melaleuca  pustulatay  10510. 
Melica  califomicay  16407, 
Melihtus  alba,  11212,  16135,  16289,  16489. 
altissimay  16268. 
eleganSy  14854. 
indicuSy  16404. 
italicay  16269. 
macrostachySy  16405. 
speciostty  13559. 
sulcattty  13558,  14855,  16406. 
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MdiloiiiS  tomma^nniy  14856. 
Melon.     See  Cucumin  gpp. 
Maembryanthemum  sp.,  12574  to' 12576. 

crystallinum ,      1 0706, 

10740. 
geminatunif  13102. 
Mesuaferrea,  UO^i. 
Mezoneuron  ka%ta\ensi«y  14425. 
MicTolama  glipoide*^  15951. 
MiUa  biflora,  16151.  i 

Millet,  German.     See  Chaetochioa  iUdica. 
Italian.     See  Chaetochioa  iialica. 
broom-corn.     See  Panicum  mi7vT- 

ceum. 
{)earl.     See     Penniseturi     typhoi- 

deurn. 
See  also  Chaetochioa  iialica. 
Milo  maize.     See  Andropogon  ttorghum. 
Miscantkiut  condenmtuSy  10524,  12156. 
Monarda  JistulosOj  12447. 
punctata,  12448. 
Mongtera  deUcioxa,  15673. 
Mf/raea  iridioidesj  13732. 
Morning-glory  (Japan),  10623,  13080  to 

13083. 
See  also  Convolt*ulus  epp. 
Jforut  olfMi,  12859. 
Muruna  utilis,  11213,  11503. 
Mulberry.     See  Moms  spp. 
Mung  b^n.     See  Phaseolus  max  and  Pha- 

seolus  rndiatus. 
Muta  sp.,  11647,  15876  to  15879. 
ensetej  14457. 
sapientum,  10965,  13568. 
Uxtili*,  10405,  12708,  16214. 
Mushroom.     See  Agaricus  spp. 
Muskmelon.     See  Cucumis  melo. 
Mustard,  Russian,  10245  to  10247. 

See  al^o  Brassica  spp. 
Myoporum  deserti  10511. 

gandwicensijtf  14431. 
Myonoti*  sp.,  13610,  13715. 
Myrobalan.    See  Terminalia  sp. 
yfyridne  loMcrtiana,  14428. 
Narcisifus  sp.,  12263  to  12265,   12280  to 
12302,  15667,  15703,  15705  to 
15708,    15744,    15769,    15772, 
15844,  15847; 
barrii  conspicuus,  15845. 
bicolor,  15438,     15449,     15455, 
15589,  15590,   15593, 
15666,  15701. 
horsfieldii,  15586, 15658. 
15699. 
biflonu,  15446. 
incomparabiliSj    15447,      15454, 

15591,  15662,  15702. 
pachybolbus,  13305. 
poeticus,  15440,  15450,  15452. 
alba,  14491. 
ornalus,  15451,   15663, 
15770. 
pteudo-narcisgus,  15423, 15435  to 
15437,    15448,   15453,    15456, 
15585,   15587,    15588,    15592, 
15659  to  15661,  15664,  15700, 
15704,   15709,    15767,   15768, 
15771,  15773,  15846,  15848. 


Xarcisims  tazetia  alba,  15439,  15459,  15^57, 

15698,  15774. 
Nectarine.     See  Amygdalus  persica. 
Nelumbium  speciotum,  12157  to  12176. 
Xephelium  lappaceum,  13258, 13571, 13798. 
litchi,   10670   to  10673,  11342, 

14888,  16237  to  16243. 
mutabile,  13799,   13861,   13988, 
14815. 
Nerine  sp.,  14789. 
Nicotiana  ganderae,  12139,  12358. 

tabacum,  10451  to  10453,11001, 
11035  to  11038,  11497,  11498, 
11999.  12000,  12105  to  12107, 
12683,  12920,  14420,  14421, 
14871  to  14878, 14975  to  14979, 
16788. 
Nuphar  poly^epalum,  11783. 
Nut,  Australian.     See  Macadamia  temifo- 

lia. 
Oak,  cork,  10264. 

See  also  Querciut  spp. 
Oat,  (Algeria),  10269. 

(England),  10354  to  10359. 
(Finland),  10271. 
(Germany),  14802. 
(New  Zealand),  12877  to  12882. 
(Norway),  13576,  13577. 
(Russia),10183  to  10193, 10321, 10624. 
(Sweden),  10278,  10279. 
Swedish  Select,  10330,  10455. 
(Transvaal),  13968. 
See  also  Avena  saliva. 
Oenothera  ovaia,  15883. 

rosea,  10707,  10741. 
Olea  europaea,  12569  to   12573,  12672  to 
12677, 12684, 12685, 12753, 12754, 12910, 
12921,  13257,  13567. 
Olearia  pimeloides,  10512. 
Olive.     See  Olea  europaea. 
Onagraceae,  16199. 
Onion.     See  Allium  cepa. 
Onobrychisonobrychis,  13794, 13991, 16246. 
Opuniia  sp.,  14476,  14787,  14822  to  14839, 
14923  to  14944,  14949  to  14951, 
14980  to  14983,  15839  to  15843. 
ficus-indica,  12837  to  12842,  13^50, 
14777,  14806  to  14810,  14S16  to 
14821,  15850. 
gymnocarpa,  12112,  12402,  12403, 

15777. 
tomeniosa,  12836. 
Orange.     See  Citrus  aurantiiun. 
Orania  philippinensis,  14472,  14814. 
Orchidaceae,  11346,  13273. 
Origanum  vulgare,  12422,  12432. 
Omiihopus  sativus,  12407,  13990. 
Oryza  glutinosa,  13047  to  13054,  13069  to 
13076,  16189. 
sativa,  12130,  12453  to  12457,  12679, 
12711  to  12715,   12759  to  12767, 
12808, 12852, 12865  tol2871, 12874 
to  12876,    13035  to  13076,  14779 
to  14785,  14963,  14967,  15480  to 
15583,    15759    to    15761,    15778, 
15881,  16328. 
tUilissima,  13035  to  13046,  13055  to 
13068. 
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Pachyrhizus  Bp.f  12369. 
Paeonia  sp. ,  12028  to  12103, 16541  to  16669. 
anomala,  16660. 
moutan,  16663  to  16762. 
tenuifolia,  16661,  16662. 
Panax  elegam,  1 1 751 . 

gaudichaudiij  14423. 
ginseng,  10326,  12443  to  12446. 
Pancratium  sp.,  11002. 
Pandanua  luzoneims,  14473. 
Panicum  sp.,  16408,  16409. 
cotowuw,  13894. 
crus-galli,  16410,  16411. 
decomposituniy  11727. 
eff\i»tim,  14902. 
isachne,  13913. 
maximum,  11800,  12366,  12678, 

13563,  14492,  14776. 
mUiaceum,  10625, 11495, 12016  to 
12018,    14955,    14956,    14968, 
16314,  16412  to  16423. 
mnguinaUy  14903. 
mlcatum,  13922. 
teneriffae,  13893. 
Papaver  sp.,  10259,  11798. 
bracteatnm,  13677. 
croceum,  13674, 13675. 
nudicaule,  13633,  13649  to  13662. 
orientatf,  13634  to  13636,  13653  to 

13656,  13658,  13676,  13724. 
rhoeas,  12785. 

Bomniferum,  12906,  12907,  12966 
to     12970,     13107, 
15822  to  15824. 
XP.     bracteatum, 
11798. 
Papaw.     See  Carica  papaya. 
Papyrus.     See  Cyperus  papyrus. 
Pardanthus  chinensis.     See    Belamcanda 

punctata. 
Parietaria  arborea,  10708, 10742. 
Parkinsonia  sp.,  15808. 
Parota.     See  EnteroloMum  cyclocarpum. 
Paspalum  sp.,  15362. 

bremfoliumy  14904. 
digitalum,  16230. 
Passiflora  acerifolia,  11124. 
aUda,  11126. 
coCT"u/6'a,  11120. 
6rfu/?«,  11121,12899. 
ligularis,  11125. 
manicaia,  11123. 
p/orrfn,  11122. 
Passion  flower.     See  Passiflora  spp. 
Pea,  field.     See  Pisum  arvense. 
(Finland),  10274. 
flat.     See  Lathyrus  si/lvestris. 
(New  Zealand),  12887  to  12889. 
Russian,  10238  to  10240. 
sweet.     See  Lathyrus  odoratus. 
Tangier  scarlet.     See  Lathyrus  tingi- 

tanus. 
Tibetan,  15750. 
See  also  Pisum  spp. 
Peach  (Arabia),  10457. 

(Central  Asia),  10335  to  10^37. 
(China),  15753, 15754, 15936. 
See  also  Amygdalus  persica. 


Peanut  (Australia),  16233  to  1S236. 

(Brazil),  11532. 

<China),  14961, 14962. 

(France),  15782  to  15787, 16161. 

(Italy),  16162  to  16164. 

(Japan),  10622. 

(Natal),  16472. 

See  also  Arachis  kypogaea. 
Pear.     See  Pt/rus  sp. 
Pecan.     See  flicorui  pecan, 

Pennisetum  macrophyUum  airosanauineum, 
13646. 
typhoideum,    11214,    12851, 
16424. 
Pentstemon  sp.,  13696. 

hyb.,  13678, 13679. 
PejUzia  virgata,  10635, 11740. 
Pepino.     See  Solanum  muricatum. 
Pepper,  chili,  11639, 14484. 

Japanese.    See  Xanthoxylum  pi- 

peritum. 
paprika,     10592,     10755,     10756, 

11741,11742. 
red,  10393  to  10395. 
sweet,  10396, 14485. 
See  also  Capsicum  spp. 
Perilla  ocymoides,  10632. 
Periploca  laevigata,  10709, 10743. 
Persea  carolinensis,  11765. 

gratissima,  10615  to  10620,  10978, 
11724,    12933    to   12937,    13292. 
13729    to    13731,    14435,    14463. 
14889  to  14890,  15666,  16170. 
indica,  14498, 16133, 16169. 

Persimmon,    Japanese.      See    Diospyros 

kaki. 
Petroselinum  sativum,  12721. 
Phalaris  arundinacea,  13951, 16425. 

canarimsis,  13300  to  13303, 13586, 
13947  to  13950,  16426  to  16432. 
Phasedus  sp.,  13392, 13393, 16791. 

angularis,  10523, 13384  to  13391. 

13405. 
cajfer,  16290. 

calcaratus,  13380  to  13383. 
luyiaiws,  12730, 14974. 
max,  13400  to  13403, 16129. 
multiflortis,  16302. 
radiaius,    10284,   10329,    10407. 
10527,   10610,  11098,    12775, 
13394  to  13399,  14960,  16926, 
16210,  16211,  16323,  16793. 
relusus,  13404. 

vulgaris,  10363,  11055  to  11067, 
12736, 12743, 12817, 12818. 
Philadelphns  lemoinei,  16613. 
Phleurn  alpinum,  10548. 
medium,  10547. 
michelii,  10549, 14846. 
praieiise,   10282,   10456,   10468   to 
10461, 10645, 10546, 10550, 10578, 
10589, 10621, 10726,11000, 11215, 
11494, 12234, 12894,13580, 15669. 
16433  to  16435. 

Phlox  decussala,   13680,  13681,  16514  to 
16640. 
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Phlox  drummondiif  12965. 
Phoenix  dartylifera,  10757  to  10958, 11003, 
11128,  11277  to  11341,  11485  to  11489, 
11801  to  11996,  15000  to  15314. 
Pkyll't^achys  henoniSf  12177 . 
wi7«r,  12178. 
nigra,  12179. 
(fuUioi,  12180. 
I^vgnliM  sp.,  12395, 12396, 15745, 16931. 

edulis,  14908. 
Picrojfma  ailanthoides,  12861 . 
Pimbe,  12811,12960. 
Phnpindla  animm,  12388, 12701. 
Pineapple.     See  Ananas  mlivus,   . 
Pinguicula  sp.,  129a5, 14998. 

caudata,  12996. 
Pimis  canariensiSf  10710. 
parviflora^  15928. 
Piper  nigrum,  15681. 
Pistache.     See  Pistacia  vera. 
PiMacia  sp.,  13154. 

ailaniica,  10267, 10288, 10328. 
chinengis,  10285. 

muLica,  10265, 10266, 10287,10377. 
terebinlhus,   10268,    10286,  10322, 

12232. 
vera,  10323,  10376,  11778,  12243, 
12746,     12782,     12783,     12815, 
12835,  12848,   12922  to  12924, 
13569. 
Pimm    sp.,    10986,   11097,   11111,  11112, 
15750, 16326. 
arrense,  11216, 13992, 16130, 16436, 

16437. 
elalim,  16301. 
jomardi,  16291. 

sativum,    10238  to  10240,   10274, 
10987,     12392,     12698,     12722, 
12723,  12731,  12887  to   12889, 
13579. 
PiUosporum  buchanani,  11752. 

macrophyllum,  11644. 
undulatum,  11753. 
Plantago  fa^igiaia,  16438, 16439. 
Plocfi  ma  pendtUa ,  10711. 
Plum,  Russian,  10262, 10263. 
Turkish,  10526, 13157. 
wild  African,  12751,  13139,  13141. 
See  also  Prunus  spp. 
Poa  aUica,  14847. 

mulalensis,  10977. 

pratemis,  11217, 11737, 12550, 16228. 
trifora,  16440. 
Podocarpus  elala,  15694. 
Podolepis  acuminata,  10513. 
Polianthes  elongata,  11260. 
Umgiflora,  11533. 
tuberosa,  14811. 
Polygonum  baldschuanicum,  13599. 

monspeliengis,  13664. 
PolyptfTis  texana,  16160. 
Poinecranate.     See  Punica  granatum. 
Pomelo.     See  Citrus  decumajm. 
Popcorn,  (Brazil),  13260  to  13262. 
(Chile),  14909  to  14921. 
(Dutch  East  Indies),  14992. 
(India),  13354. 
See  also  Zea  may$. 


Poppy,  California.    See  Eschscholizia  cali- 
fomica. 
Tibetan.     See  Mecmiopsis  integri- 

folia. 
See  also  Papaver  spp. 
Portulacaria  afra,  12020. 
Potato,  American,  10570,  14800. 

aquatic,    or    ** Mercedes.'*      See 

Solanum  commersoni. 
(Ecuador),  14893  to  14895, 14973, 

16248  to  16253. 
(England),  12608  to  12613,  12643 

to  12668. 
(France),  12602  to  12607. 
(Germany),  12578  to  12596. 
(Holland),  12597  to  12601. 
(Scotland),  12614  to  12649,  13027 

to  13034,  14490. 
sweet.     See  Ipomota  batatas. 
wild,  10473. 

See  also  Planum  tuberosum. 
Poterium  sanguisorba,  12577. 
Primula  sp.,  13613. 
Proso.     See  Panicum  miliaceum. 
I'rostanthera  striatifolia,  10514. 
Prunus  sp.,  10260,  11020,  11636,  14434, 
15810. 
armeniaca,  11633. 
cerasus,  10580  to  ia582,  11034. 
divaricata,  10262,  10263. 
domestica,  10526,  13157. 
paniculata,  12181  to  12230. 
pscudo-cerasus.     See  Prunus  pani- 
culata. 
sibirica,  14487. 
lirginiana,  11499,  11500. 
PMiujn  sp.,  10464. 

guajara,  11726,  13806. 
molle  11004,  11005,  12716,  12821. 
Psoralea  bituminosa,  10712. 
Pumpkin.     See  Cucurbita  pepo. 
Punica  granatum,  10368  to  10370,  12566  to 

12568,  12925,  12998,  12999,  13298. 
Pyrethrum  cineranfolium,  12416,  12435. 

roseuyn,  12415,  12434. 
Pyrus sp. ,  15375. 

malui^,  10261,  10345  to  10348,  10525, 
13087,  13156. 
Quercus  cornea,  10633. 

cuspidata,  13997. 
suber,  10264. 
Quince.     See  Ojdonia  sp. 
Radish.     See  Raphanus  spp. 
Rambutan.     See  Xephelium  lappaceum. 
Ranunculus  canariensis,  10713. 
Rape,  Italian,  13733. 

Russian,  10243,  10244. 
See  also  Brassica  napus. 
Raphanus  sp.,  15321  to  15332, 15814, 15815. 
sativns,    10397,     10399,     10990, 
12707,  12724,  12919. 
Raspberry.     See  Rubus  spp. 
Rauwoljia  sandwicensis,  14422. 
Red  bay.     See  Persea  carolinen^is. 
Rhamnus  alatemus  calnbrica,  12858. 
crenulata,  10714. 
purshiaj}a,  12734. 
Rheum  officinale,  13089. 
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Rheum  palmatum  tanghuiticiim,  13093. 

Rhodocytius  berthelotianuuft  10715, 10744. 

Rhubarb.     See  Rheum  spp. 

Rhus  8p.,  13155. 

Ribes  grossularia^  10250. 

Rice  (Brazil),  12522. 

(British  Guiana),  12489  to  12512. 
(Ceylon),  12464  to  12478,  12808. 
(China),  12874  to  12876, 16189,16328. 
(Dutch  East  Indies),  15778. 
(Egypt),  12513  to  12515. 
(Formosa),  13035  to  13076. 
(France),  12453  to  12463. 
(German  East  Africa),  12523, 12524, 

15480  to  15583. 
(Greece),  12521. 
(India),  12130, 12865  to  12871, 14779 

to  14785,  14967. 
(Italy),  12519,  12520. 
(Japan),  12679, 12711  to  12715, 12761 

to  12765,  14963,  15759  to  15761. 
(Java),  12525  to  12547, 12759, 12760. 
(Korea),. 12766,  12767. 
(Slam),  12516  to  12518. 
(Singapore),  12479  to  12488. 
wild.     See  Zizania  aquatica. 
See  also  Oryza  saliva. 
Ricinus  sp.,  11068  to  11073,  11638. 

zanziftariensiSj  12856. 
Rosa  sp.,  11517  to  11531,  11536  to  11538, 
13116  to   13120,   13243  to  13255, 
13320  to  13337,  15425,  15426. 
humiliSf  11519. 
rugosay  12915. 

hyb.,  13108  to  13115,  13121 
to  13129. 
Roselle.     See  Hibiscus  sabdariffa. 
Rosmarinus  offieinaliSy  12418,  12438. 
Rubber.     See  ( bstilla  spp.  and  Landolphia 

sp. 
Rubia  fniticosay  10716,  10745. 
RubusBp.y  15376. 

ayMrniis,  11505. 
biflorusy  11506. 
deliciosuSy  11512. 
hyb.,  11516. 
leucodermiSy  11513. 
nigrofmccuSy  11510,  11515. 
occidentaliSy  11514. 
odoratuSy  11507. 
phoenicolasiuSy  11509. 
rosaefoUuSy  11508. 
spectabiliSy  11511,  15427. 
villosuSy  11515. 
Rudbeckia  fulgida  variabiliSy  13663. 

speciosa  bicolory  13704. 
Rumex  lunariay  10717. 
Rush.     See  Junms  spp. 
Rve,  Abruzzes,  10366. 
(Finland),  10273. 
German,  11735. 
Russian,  10168  to  10182,  10320. 
Swedish,  10280. 
Winter  Ivanof,  10367. 
See  also  Secale  cere(de. 
Saccharum   officinaruffiy    12739^  to   12742, 
12786  to  12789. 


Safflower.     See  Caiihamus  tinctoritut. 
Sa^e.     See  iSalvia  officinalis. 
Sainfoin.     See  (Mobrychis  onobrychis. 
ScUijf  sp.,  12914,12916. 

alba  argenleay  12347. 
britzensfSy  12318. 
vUellinay  12324. 

auraniiacay  12334. 
flavay  12320. 
novay  12356. 
ambigua,  12337. 
argentea  auriteay  12315. 
babylonicay  12344. 
bataviaey  12317. 
bicolor  laureantty  12332. 
blanda  (S.  babylonica   X    fragUis)^ 

12331. 
caesia  peiidula  zabeliy  12307. 
casiandra  lancifoliay  12312. 
cinerea  repenSy  12345. 
tricoloTy  12336. 
cordala  vestitay  12355. 
daphnoides  feminay  12321. 
masciday  12330. 
pomerania  feminay  12309. 
decipiensy  12333. 
erdingeriy  12325. 
fragilis  ammanianOy  12346. 
basfordianOy  12313. 
hippophaifolia  undulatOy  12353. 
laurinay  12343. 
lonoifoliay  12342. 
moUissimay  12351. 
nigricanSy  12350. 

ansonianOy  12326. 
coiinifoHay  12319. 
menthifoliay  12348. 
moabilicay  12316. 
prunifoliay  12308. 
vibumoidesy  12357. 
pellitUy  12340. 
petiolarisy  12322. 
purpurea  lambertianay  12335. 

scharfenbergensis,  12311. 
urabensiSy  12327. 
repens  argentea,  12341. 
rosmarinifoliay  12349. 
rubra  forbyanay  12314. 
seringeanay  12323. 
smithiana  acuminata  {S.  da8yclada8)y 

12339. 
spaelhiy  12354. 

Iriandra  (S.  lappeana)y  12310. 
undulatay  12328. 
liminaliSy  12329. 

superbay  12352. 
voroneshy  12338. 
Salmon- berry.     See  Rubus  spp. 
Saltbush.     See  Atriplex  spp. 
Salvia  urgeiUeay  13686. 
cardaacea,  13687. 
coccinetty  13688. 
officinalis,  12423. 
Scnsevieria  cylindricay  15675. 
Sanvitalia  procumbenSy  12864. 
Sapimlns  uliliSy  13304. 
ISapium  sebiferumy  11795. 
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Sapodilla.     See  Achras  sapota. 
Sapote  bianco.    See  Casstmiroa  edtdis. 
Satureja  hortensiSy  12419,  12439,  12906. 
S(^ioenocauion  sp.,  14996. 

officinale,  14486,  15828. 
SdfpHS  triqueter,  13265. 
SeiUzmineae,  12551. 
Sderolaena  bicomis\  10517. 
Scotch  broom.     See  Citisvis  acoparius. 
Scurvy  grass.    See  Cochlearia  officinalis. 
SecaU  Creole,  10168  to  10182, 10273, 10280, 
10320, 10366, 10367, 11218, 11219, 11268, 
11735,  11760, 12855, 15800, 15868, 15869. 
Sechium  edvde,  10959,  12024,  12025,  12115, 

12304,  12366,  12737,  12909,  13084. 
Sempenuvum  tafmlaeformaef  10718. 
Senna.     See  Coma  angmtifolia, 
Seqtwui  ffiganteaj  11997. 
Seiradella.     See  Omiihopua  mtivus. 
Sesame.     See  Sesamum  indicum, 
Sesamum  indicum,   12387,   14958,    14959, 

16311. 
Sesbania  macrocarpa,  11781. 

tripetii,  12857. 
Setaria  sp.,  15341. 

aurea,  15344. 

ilalica.     See  Chaetochloa  iUilica. 
sulcala,  15366. 
Shasta  daisy.     See   ChrysaiUhemum    leu- 

Citnthemum  hyb. 
Sicana  odarifera,  11720. 
Sideriiis  masaoniana,  12860. 
Silene  armeria,  13689,  13690. 
orientalis,  13615. 
pendula,  13691  to  13693. 
Smilax  medicn,  15674. 

sandwicenm,  10314. 
Soapberry.     See  Sapindus  utilis. 
^Solarium  sp.,  11272. 

comtnersoni,  10324,  12113,  13105, 

14475. 
jamesii,  10473. 
mnricatum,  14891. 
tuberosum,  10570, 12578  to  12668, 
13027  to  13034,  14490,  14800, 
14893  to  14895, 14973,  16284  to 
16253. 
Sfrrbus  domestica,  10349  to  10351. 
Sorghum  (Africa),  10327,  11793. 
(Central  Asia),  10612. 
(India),  14500  to  14775. 
See  also  Andropogon  sorghum. 
Sorghum  halepense.    See  Andropogon  hole- 
pensis. 
vulgare.     See    Andropogon   sor- 
ghum. 
Sow-itk.     oeQ  Carum  gairdneri. 
Sparaxis  bulbifera,  14986. 
purpurea,  14987. 
Spartina  sp.,  16441. 

ajnosuroides,  16442. 
Sijergula  arvensis,  12406. 
Spikenard.     See  Aralia  racemosa. 
Spinach,  New  Zealand.     See  Teiragonia 

ejrpansa. 
Spondias  purpurea,  11006,  11007. 
SporoMv4i  lindleyi,  10516. 
Sprekelia,  16149. 


Sprekeliaformosissima,  12997. 
Spurrv.     See  Spergula  an^emis. 
Squash.    See  Cucurbita  spp. 
Stachys  sieboldii,  10634. 
Statice  brassicaefoUa,  10719. 

pectinaia,  10720,  10746. 
Slercuhaacerifolia,  11754,  15695. 

diversifolia,  11755,  14900. 
Stipa  tenacis9ima,  13860,  16443. 

tuckeri,  14906. 
Strawberry.    See  Fragaria  sp. 
Stuartia  pentagyna,  13299. 

pseudo-camellia,  13998. 
Sugar  cane.     See  Saccharum  officinarum. 
Sulla.     See  Iledysarum  coronarium. 
Sumac.    See  Rhus  sp. 
Sunflower,  Russian,  10223  to  10225. 

See  also  Jfelianthus  annuus. 
Swainsona  maccuUochiana,  15954, 16140. 
Sweet  fennel.     See  Foeniculum  dulce. 
Swietenia  maha^oni,  10409. 
Syncarpia  laurxfolia^  11756. 
Synnotia  bicolor,  14988. 
Tacca  pinnatlfida,  10313,  15838. 
Tacsonia  exoniensis,  11127. 
Tagasaste.     See  Cytisus  proliferus  albus. 
Tagetes  sp.,  12978. 
Talinum  sp.,  16158. 
Tallow  tree.     See  Sapium  sebiferum. 
Tamarind.     See  Tamarindus  indica. 
Tamarindus  indica^  15880. 
Tamu^  edvlis,  10721,  10747. 
Tangelo.     See  Citrus  hyb. 
Taro.     See  CoUnxma  sp. 
Tecoma  capensis,  16232. 
Telopia  speciosissima,  15696. 
Teosinte.     See  Euchlaena  mexicana. 
Terebinth.     See  Pistacia  ierebinthus. 
Terminalia  sp. ,  12553  to  12556. 
Teiragonia  expansa,  12779. 
Teucrium  hyssopifolium,  10722,  10748. 
Themeda  ciliata.     See  Anthistiria  ciliata. 
Theobroma  cacao,  11656,  15747  to  15749. 
ThevetiaBp.,  11691. 

cuneifolia,  11626,  11627,  11799. 

ovala,  11659. 
Thuja  gigantea,  12237. 
Thymus  trulgaris,  12417,  12437. 
Thysanolaenn  agrosiis,  11739,  14922. 
Tijocate.     See  Crataegus  sp. 
Timothy.     See  PhJexnn  pratense. 
Tobacco  (Brazil),  11001,  11035  to  11038, 
11498,  12105   to   12107,14420, 
14421,  14871,  14878,  14975  to 
14979,  16788. 

Cuban,  10452,  10453. 

floweriner,  12139,  12358. 

(Turkey),  11497. 

See  also  Nicotiana  tahacum. 
Tomato.     See  Lycopersicnm  €>fcidentum. 
Tree  cotton.     See  (lom/pinm  arboreum. 

tomato.     See  Cyphomandra  betacea. 
Trefoil,  bird's-foot.     See  Lotu^    cornicu- 
latus. 

yellow.     See  Medicago  lupulina. 
Trichinium  alopecuroideum,  10518. 
exaltatum,  10520. 
nobUe,  10521. 
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Trichinium  obovatujrif  10619. 
Tricholaena  rosea ^  13893. 
Trifolium  ep.,  10254, 10666, 13810. 

cUcvandrinum,      10373,     10374, 
11221,    11782,    12132,    13500, 
13528. 
alpestre,  14857. 
badiuniy  14858. 
filifomie,  13632. 
fragifenimy  13533. 
hybridum,  10567,  11019,  11222, 
13501,    13510,    13534,    13535, 
13551, 13765, 13775. 
incamalum,    11223,     13491     to 
13494,  13497,  13537  to  13540, 
13764,    14466,    14494,    14994, 
15476,  15477. 
johnstwiiy  10352. 
hngipes,  13560. 
Inpinaster,  10565. 
maritimum^  12927. 
montanum,  14859. 
ochroleucunij  14860. 
pannonicumy  13536, 16444. 
polystachyunij  12928. 
pratense,' 10bS2  to  10534,  10563, 
10564,  10577,  10626, 
10627,  11018,  11224, 
12891,  13490,  13495, 
13496,  13498,  13499, 
13506  to  13509,13513, 
13515  to  13517, 13522 
to  13527,1 3548,13549, 
13581, 13734  to  13737, 
13740,  13741,  13746 
to  13749,13752,13756, 
13760,  13761,  13763, 
13766, 13770  to  13772, 
13774,  13776,  14493, 
16445. 
perenne,  13772. 
procumheiis^  12929. 
repens,    11225,     11276,     12890, 
13511,  13512,  11^18, 
13529  to  13531, 13550, 
13773,  13777,   13853, 
14495.  ^ 

perejiue,  13773. 
rubenj^y  14861. 
Trigonella  coendea^  16270. 

cxym  indatHyA  627 1 . 
foeiium-graecnm,    10993,  11087, 
11088,163:^5,16446. 
TVistania  laurinay  11757. 
Triticum  sp.,  11049  to  11054, 11731, 12377. 
boeoticum,  16292. 

thaoud(ir,  16293. 
cru^aluiHy  14848. 
da^yaiUhumy  14849. 
deserioruniy  14850. 
dicocntm,    11094,    11650,    12379, 

12853, 16294. 
durum,     10364,     10391,     10454, 
11039,    11099,    11618,    11619, 
11715, 13854  to  13856, 15788. 
gignnteumy  16295. 
intermedium,  14851. 
(mixt),  10385  to  10389. . 


Triticum  monococcuniy    10474,     15853     to 

15855, 16296. 
hometnanniy  16297. 
polonicum,  10611,16298. 
rigidum,  16272, 16299. 
spelta,  15865. 
tricfiophorumy  16273. 
viotaceum,  14852, 16347. 
vulgare,  10194  to  10218,  10272, 
10277,  10318,  10319,  10382  to 
10384,    10390,    10552,    10992, 
11226  to  11229, 11266, 11603  to 
11623,  11714,  12001  to  12015. 
12134,  12883,  12884,  13973  to 
13975,    14803,    14970,    15801, 
15802, 15870  to  15874, 16327. 
Tritonxa  feneslratay  14989. 
TVixago  versicoloTy  10749. 
Tuberose.     See  Polianthes  spp. 
Tidipa  sp.,  12258  to  12262, 122^56  to  12279, 
14419,  15443  to  15445,  15710  to 
15738, 15906  to  15925. 
armena,  15596. 
australiSy  15597. 
aximensis,  15598. 
baialinij  l')599. 
biebersteinianaf  15600. 
biflora,  15601. 
biUietiana,  15602. 
clusiana,  15603. 
dasystemony  15604. 
didim,  15605. 

alba,  15606. 
lutescen^f  15607. 
eichleri,  15608. 
fragran8y  15609. 
galalicay  15610. 
greigi,  15611. 

aurea,  15612. 
hagerif  15613. 
ingeris,  15614. 
kaufmanviana,  15615. 

aurexty  15616. 
coccinea,  15617. 
kolpakowskyana,  15618. 

splendeii^y  1561'*. 
linifolia,  15620. 
loumei,  15621. 
macidiUa,  15622. 
marjoUeti,  15623. 
mauriana,  15624. 
viichelianay  15625. 
montana,  15626. 
oculus  solis,  15627. 
or])hamdeitiy  15628. 
osiroivskyana,  15629. 

croceay  15630. 
patenSy  15631. 
perMcdy  15632. 
phnifoliay  15633. 
praecoXy  15634. 
praeMam,  15635, 15636. 
primulinuy  15637. 
pulchellay  15638. 
mxntiliSy  156;^. 
spreiigeriy  15640. 
steUaiay  15641. 
strangulalay  15642. 
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Tulipa  sylvestris,  15643. 
triphylla,  15044. 
tuhergeniaixa,  15595. 
uriUoniana,  15645. 
TuniL     See  OpurUia  epp. 
Tuniieric.    See  Curcuma  Icnga, 
Turpentine  tree.     See  Pistacia  mutica, 
Udo,  kail.     See  Aralia  cordata. 

inovashi.     See  Aralia  cordaia. 
VUx  efiropaeug,  11758, 12408, 12670, 13241. 
Vanilla  sp.,  14440, 14443  to  14446. 

pianifolia,  14441, 14442. 
Vcrba»cum  pnoetiiceum^  13618. 
Verbena  bonarien^iSj  10723, 10750. 
Veronica  spicata,  13611. 
Vetch,  common.     See  Vicia  Miiva, 
hairy.     See  Vicia  villosa. 
Japan.     See  Vicia  hirmta. 
pearl.     See  Vicia  satira  alba. 
wild  Russian,  10256  to  10258. 
See  also  Vicia  epp.  and  Lathyrus 
spp. 
Ml/umujn  dtkUatum,  13996. 
luria  sp.,  10256  to  10258,  13406  to  13409. 
13582, 16192, 16447  to  16451. 
altimma,  14862. 
angustifolia,  13796. 
atropurpurea,  12135, 16452. 
bUhynica,  11230,16453. 
calcaraia,  14863. 
comigera,  16274. 
cracca,  10283, 16454, 16455. 
dasycarpa^  14864. 
dUperma,  14865. 
dumeUmim,  14866, 16275. 
egypdca,  16456. 
ervilia,  13410. 

faba,  10406, 10411  to  10448, 10535  to 
ia543,  10724,  10753,  10962,  10991, 
11102,  11103,  11697,  11759,  11998, 
13411,    13779    to    13785,    14468, 
14880, 14881, 15428, 15429, 16457. 
ftUgens,U23h  l&i5S. 
gigaiUeay  16459. 
grandifiora,  14867. 
hirsuta,  16460. 
hirta,  16461. 
hUea,  16462. 
micranthay  16463. 
narbonnensis,  11232, 16464. 
piMfomiiSf  14868. 

mtiva,  11233,    11679,  11738,  11764, 
11791,    13356,    13412     to 
13431,   16466. 
alba,  16465,  16467,  16488. 
siculn,  16468, 16469. 
urvugaj  1.3432. 

viUosa,  11234,  11235,  11677,  11680. 
11763,  13433,  14467,  14990,  16191, 
16470. 
Vigna  glabra,  16300. 

senqtupedaliSy  16794. 
sinengijf,    11074    to    11076,    11090, 
11091, 11236,  11344,  11370,  13454 
to  13477,  14474,  14499,  16166   to 
16168, 16229, 16303, 16795. 
ruin  sp.,  11372  to  11477,  11492,  11493, 
12940  to  12957, 13133. 


Vilis  coignctiaey  1 1674. 
gongy  lodes,  11491. 
rhombifolia,  11490. 

vinifera,  10289  to  10308,    10331   to 
10334,  10340  to  10342,    10598  to 
10609. 
VtMndzein  nnbterranea,  10450,  16473. 
Walnut  hyb.,  10587. 

See  also  Juglanx  Hpp. 
Wasabi,  dry  land.     See  Eatrema  hederae- 

folia. 
Water  lily.     See  Xuphar  polyMeixxlum. 
^Vate^melon.     See  Ciirulliuf  tndgaris. 
Wattle.     See  Acacia  spp. 
Wheat  (Alaska),  10552. 

(Central  Asia),  10611,  16327. 
(Egypt),  10:^2to  10391. 
(Finland),  10272. 
(Germany),  11731,  14803. 
(India),  14970. 

(New  Zealand),  12883  to  12886. 
(Riwsia),  10194  to  10218,  10318, 

10319. 
(Sweden),  10277. 
See  also  Triiicum  spp. 

Whin,     See  rier  eiiropaetis. 
Willow.     See  Salic  spp. 
Wineberry.     See  RnhuH  spj . 
Woandzu.     See  Voandzeia  mibterranea. 
Wood  oil.     See  Aleitrites  cordata. 
XarUhosoma  sp.,   10594  to  10597,   15377, 

15379,     15380,     15383     to 
15392,     15394,     15397     to 
15401,     15403    to     15412, 
15414    tf)     15421,     15791, 
15792,  15803,  16139,  16226, 
16778. 
lindeni,  15682,  16496. 
mcundatum,  15790. 
robustum,  15793. 
sagitlifolium,    13085,    14471, 

15417,  15804,  16225. 
violaaum,  15794,  16779. 

Xantho.cyhim  piperitnm,  12131. 
Yam  (Hawaii),  10311  to  10314. 

(Porto  Rico),  10590  to  10597. 

Seo^also  Dioscorea  Hpp.  and  Smilax 
sandv'icensis, 

Yang-taw.     See  Actinidia  sp. 

Yautia.     See  Xauihosoma  spp. 

Yei-hap.     See  }fagnolia  pumila. 

Yucca  sp.,  16197. 

Zeamays,  10400,10401, 11106, 12026, 12027, 
12383,  12384,  12557  to  12563, 
12697,  12939,  13143  to  13153, 
13256,  13260  to  13262,  13354, 
13357,  13570,  13970  to  13972, 
14459,  14465,  14791  to  14798, 
14909  to  14921,  14971,  14992, 
15775,  16190,  16330,  16770, 
16772, 16781  to  16784. 

ZephyrardheH,  14897, 16150, 16204. 

Zimpher  officinale,  11086. 

Zinnia  clegnns,  12397, 12982  to  12985. 

Zizania  aquaiica,  16165. 

Zizyphus  sp.,  14882. 

jujuba,  12926. 
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LETTER  OF  TRANSMIHAL 


IT.  S.  Department  of  Agricultitre. 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washingtonj  D.  0,j  December  H,  1906.^ 

Sir:  I  have  the  nonor  to  transmit  herewith  and  to  recommend  for 
pubiication  as  Bulletin  No.  98  of  the  series  of  this  Bureau  the  accom- 
panying manuscript,  entitled  '*Soy  Bean  Varieties/' 

This  paper  was  prepared  by  Mr.  Carleton  R.  Ball,  now  Agronomist 
in  the  Grain  Investigations  of  this  Bureau,  as  the  result  of  four  years' 
investigations  under  the  direction  of  the  Agrostologist. 

Soy  beans  have  become  an  important  crop  in  only  a  few  localities 
in  the  United  States,  but  in  cases  where  farmers  have  learned  how  to 
utilize  them  to  best  advantage  they  have  proved  to  be  a  crop  of  high 
value.  They  are  especially  valuable  for  mixing  with  com  for  silage, 
for  the  production  of  hay,  and  for  use  as  pasture,  especially  for  hogs. 
They  possess  an  advantage  over  cowpeas  in  that  the  growth  is  erect, 
and  they  are  therefore  easily  harvested.  Some  of  the  taller  sorts 
may  be  harvested  with  an  ordinary  grain  binder. 

One  reason  why  soy  beans  have  not  become  more  prominent  in 

American  agriculture  has  been  the  impossibility  of  securing  seeds  of  a 

particular  variety.     In  this  bulletin  Mr.  Ball  has  given  an  accurate 

description  of  each  of  the  varieties,  and  where  a  suitable  name  has 

not  already  been  attached  to  a  variety  a  name  is  suggested.     It  is 

hoped  that  these  varieties  may  pass  into  the  trade  under  the  names 

g^ven  in  this  bulletin,  so  that  in  the  future  farmers  may  be  able  to 

obtarti  from  'seedsmen  the  particular  kind  of  soy  bean  which  they 

wish  to  plant. 

Respectfully,  B.  T.  Galloway, 

(liief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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SOY  BEAN  VARIETIES 


ORIGIN  AND  INTBODTJCTION  OF  THB  SOY  BEAN. 

The  soy  bean  ((Uycine  hispida  (Moench.)  Maxim.)  is  an  annual 
l^uminous  plant  rrom  the  Orient.  Its  native  home  is  said  to  be 
from  southern  Japan  southward  through  eastern  China  and  Indo- 
China  to  Java.  In  China  and  Japan  it  has  been  in  cultivation  for 
many  centuries,  certainly  since  before  the  beginning  of  the  Chris- 
tian era.  In  those  countries  it  is  easily  the  most  important  legume 
grown,  and  in  some  provinces  it  is  the  most  important  of  all  crops. 
Owing,  perhaps,  to  the  almost  complete  isolation  of  that  part  of  the 
Orient,  its  cultivation  spread  only  slowly  to  other  lands.  It  is  now 
grown  to  some  extent  in  India,  but  its  introduction  there  seems  to  be 
of  recent  date.  It  reached  Europe  probably  in  the  latter  part  of 
the  eighteenth  century,  and  its  arrival  in  England  is  credited  to  1790. 
For  several  decades  it  was  grown  merely  as  a  curiosity  in  botanic  and 
private  gardens.  Investigation  of  the  economic  value  of  this  plant 
began  more  than  thirty  years  ago  in  Europe,  rather  earlier  than  in 
this  country,  but  the  soy  bean  has  not  yet  attained  any  great  promi- 
nence there. 

The  soy  bean  has  been  known  in  the  United  States  for  more  than 
three-quarters  of  a  century.  In  the  New  England  Farmer  of  October 
22,  1829,  Thomas  Nuttall  wrote  of  its  possibilities  as  a  crop  for  this 
country.  For  many  years  it  was  grown  only  in  gardens  as  a  curious 
plant  from  the  Far  East.  The  Perry  expedition  to  Japan  in  1853 
brought  back  two  varieties,  a  yellow  and  a  red  sort,  which  were  tested 
here  in  a  limited  way. 

During  the  last  twenty  years  the  soy  bean  has  been  the  subject  of 
many  experiments  to  determine  its  agricultural  value  and  adapta- 
tions. The  agricultural  experiment  stations  of  Kansas  and  Massa- 
chusetts were  pioneers  in  these  investigations  and  seed  was  imported 
directly  from  Japan  by  both  stations.  Through  these  efforts  con- 
siderable interest  was  aroused,  and  two  or  three  varieties  soon  became 
available  commercially.  The  number  of  forms  and  varieties  in  this 
country  was  further  increased  by  additional  importations  made  by 
enterprising  seedsmen.     Since  1898  the  Office   of   Seed   and   Plant 
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8  SOY    BEAN    VARIETIES. 

Introduction  of  the  United  States  Department  of  Agriculture  has 
secured  from  seven  different  countries  of  the  old  worid  no  less  than 
65  different  lots  of  soy  bean  seeds,  representing  about  twenty  varieties. 

Other  experiment  stations  and  some  seedsmen  and  private  investi- 
gators have  also  been  at  work  on  this  crop,  and  the  number  of  real 
or  supposed  varieties  has  increased  very  rapidly  in  this  country  dur- 
ing the  past  few  years.  This  general  introduction  of  a  new  and  little- 
known  crop  naturally  resulted  in  much  confusion  concerning  the 
names  and  characters  of  the  different  varieties.  In  many  cases  disap- 
pointment and  loss  have  been  caused  to  the  grower  by  the  lack  of 
this  information,  and  a  really  valuable  crop  has  been  brought  into 
disfavor  in  some  localities. 

It  is  the  purpose  of  this  paper  to  describe  and  classify  all  obtainable 
varieties  in  such  a  way  as  to  make  them  and  their  adaptations  recog- 
nizable to  farmers,  seedsmen,  and  agricultural  experimenters. 

VABIABILITY. 

The  varieties  described  in  the  following  pages  are,  of  course,  not 
botanical  varieties,  but  agricultural  forms,  differing  in  color  and  size 
of  seeds,  in  height  and  habit  of  plant,  and  in  earliness  and  lateness 
of  maturing.  All  these  characters,  except  the  color  of  the  seed,  vary 
greatly  with  the  climate  and  soil.  The  variation  between  the  prod- 
ucts of  two  different  years  at  the  same  place  is  frequently  very  strik- 
ing. Every  agricultural  worker  is  familiar  with  the  phenomena 
resulting  from  sowing  southern-grown  seed  of  various  crops  in  the 
North,  and  vice  versa.  In  the  case  of  the  soy  bean,  observation 
shows  that  the  plant  reaches  a  state  of  equilibrium  usually  in  the 
second  generation,  and  almost  certainly  in  the  third  generation. 

In  the  case  of  imported  seeds,  where  the  habit  of  the  parent  plant 
and  the  conditions  under  which  it  grew  are  generally  unknown,  it  is 
naturally  difficult  to  tell  when  equilibrium  has  been  reached.  It  is 
certain  that  many  of  these  imported  forms  are  much  smaller  in  size 
and  of  earlier  maturity  the  first  year  in  this  country  than  they  are 
the  second  year.  Some  have  been  discarded  at  experiment  stations 
after  one  year  of  trial  as  "  too  dwarf  to  have  any  value  here,"  when 
subsequent  trial  has  shown  them  to  be  decidedly  large  and  prolific. 
Some  have  not  shown  their  true  value  until  the  third  year,  and  per- 
haps not  wholly  even  then.  In  some  of  these  importations  the  varia- 
tion year  by  year  has  been  so  striking  as  to  arouse  d  suspicion  that 
the  plants  are  not  the  same  as  those  of  the  preceding  crop.  Such, 
for  example,  is  Agrostology  No.  1299  (see  Hollybrook),  a  yellow  soy 
received  from  France  and  first  grown  in  1902.  In  that  year  it  reached 
a  height  of  12  to  16  inches  and  ripened  in  ninety-five  days,  being 
classed  as  a  "  dwarf  early  yellow."     In  1903  it  reached  24  to  28  inches 
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CLASSIFICATION.  V 

in  height  and  required  one  hundred  and  twenty  days  to  reach  matu- 
rity, and  was  therefore  called  a  ''medium  yellow."  In  1905  the 
average  height  was  30  to  36  inches  and  one  hundred  and  thirty  to 
one  hundred  and  forty  days  were  needed  to  reach  the  mature  condi- 
tion, thus  placing  it  with  the  ''medium  late  yellow '^  variety  Holly- 
brook,  where  it  remains.  While  this  is  the  most  extreme  case  re- 
corded, those  somewhat  less  extreme  are  quite  common. 

Considerable  variation  is  frequently  noticed  in  the  size  of  the  seeds 
of  a  given  variety.  As  might  be  supposed,  the  pods  and  seeds  pro- 
duced on  plants  dwarfed  by  drought,  thick  planting,  etc.,  are  gener- 
ally smaller  than  those  produced  on  normal  plants.  In  a  given 
season  the  average  size  of  the  seeds  may  be  markedly  different  from 
that  of  the  preceding  or  succeeding  season.  The  seeds  from  pods 
produced  late  in  the  season  are  very  likely  to  be  noticeably  reduced 
in  size. 

Most  of  the  different  numbers  listed  under  the  varieties  described 
have  been  grown  for  three  years,  exclusive  of  the  very  unfavorable 
season  of  1904.  Some  later  arrivals  have  been  studied  but  two  years. 
Bearing  in  mind,  therefore,  the  range  of  variation  which  may  be 
expected  and  the  causes  which  incite  it,  the  writer  can  scarcely  hope 
that  no  errors  of  classification  have  been  made.  He  can  only  trust 
that  whoever  pursues  this  subject  far  enough  to  prove  such  errors 
will  be  in  a  position  to  understand  and  overlook  them. 

The  facts  stated  will  explain  why  such  wide  range  is  given 
in  the  tables  and  the  descriptions  to  the  average  height  and  the 
average  time  required  by  any  variety  to  reach  maturity.  Neither 
the  minimum  nor  the  maximum  extreme  is  given  in  most  cases,  but 
rather  the  limits  observed  under  fairly  favorable  circumstances.  In 
the  region  lying  between  latitude  37°  and  43°  north  and  east  of 
the  ninety-seventh  meridian  (the  west  line  of  Minnesota  and 
Indian  Territory)  soy  beans  are  at  their  best  in  this  country.  There 
they  are  finding  their  most  prominent  and  useful  place  in  the  agri- 
cultural system.  In  the  Gulf  region  and  on  the  Plains  their  height 
is  likely  to  be  much  reduced,  although  the  seed  yield  may  not  be 
impaired.  The  reductipn  in  size  is  often  accompanied  by  earlier 
maturity.  In  the  Northern  States  the  height  reached  may  be  even 
greater  than  that  specified,  but  the  seed  yields  are  likely  to  be 
small  and  the  growing  period  prolonged,  at  least  until  our  varieties 
are  more  completely  acclimated  in  those  States. 

CLASSIFICATION. 

The  first  separation  of  the  numerous  forms  or  agricultural  varie- 
ties of  this  species  will  naturally  be  through  the  colors  of  the  seeds. 
The  varieties  having  seeds  of  the  solid  colors  black  and  yellow 
are  by  far  the  most  numerous  and  the  most  striking.     The  greens 
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and  browns  are  much  less  common  and  are  also  very  variable  I 
shade.  The  browns  are  of  various  shades  of  reddish  brown  and  ae 
also  closely  related  to  the  mottled  group.  The  yellows  vary  con 
monly  into  greenish  shades,  and  any  line  drawn  between  the  yellow 
and  greenish  yellow  is  only  arbitrary.  The  yellows  also  varj^  im 
paler  shades,  and  some  have  even  been  called  '*  white"  in  Japai 
This  is  most  noticeable  in  old  seeds,  but  is  never  carried  farther  tim 
a  pale  yellow.  It  seems  likely  that  none  of  the  legumes  commoi^ 
cultivated  in  Japan  can  have  pure  white  seeds,  like  our  navy  beU 
for  example,  or  the  term  ** white"  would  never  be  applied  to  a  pall 
yellow  form.  All  yellow  soy  beans  turn  gradually  paler  with  age  fori 
least  three  or  four  years,  although  some  varieties  are  originally  pak 
than  others.     Although  the  black  group  shows  more  variation  i 
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Fio.  1.— Diagram  showing  the  probable  relationships  of  the  different  groups  of  soy  bc^ns. 

the  size  of  the  seeds,  the  yellow  is  much  more  variable  in  color  shade 
and  passes  into  green  by  some  very  fine  gradations.  There  seel 
to  be  no  other  characters  correlated  with  seed  colors,  so  that  thi 
separation  must  be  made  on  color  alone. 

Figure  1  shows  an  attempt  to  represent  graphically  the  relatioi 
ships  and  importance  of  the  various  color  groups.  The  solid  lines  an 
rectangles  represent  existing  groups  and  probable  relationships;  th 
dotted  lines  and  rectangles  indicate  possible  but  still  unknown  group 
or  those  toward  which  variation  seems  to  be  progressing.  The  si 
color  groups  recognized  and  described  herein  are  as  follows: 

I.  Black  seeded.  IV.  Green  seeded. 

II.  Brown  seeded.  V.  Greenish  yellow  seeded. 

III.  Mottled  seeded,  VI.  Yellow  seeded, 
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'  KEY  TO   THE    VARIETIES. 

■ 

It  is  hoped  that  the  following  key  will  prove  useful  to  those  seeking 

to  identify  varieties  of  soy  beans.     The  user  is  cautioned^  however, 

against    placing   complete    dependence    upon    the    key   alone.     It 

riiould  be  used  only  in  connection  with  (1)  the  table  showing  average 

Bpening  period  and  average  height,  (2)  the  illustrations  of  seeds  and 

pods,  and  (3)  the  fuller  notes  and  descriptions  given  in  the  body  of 

0)e  text.     From  the  very  nature  of  these  so-called  varieties  of  an 

Igricultural  crop  they  can  not  be  separated  by  as  minute  characters 

^  avail  in  the  case  of  botanical  forms. 

► 

.  I.  Black  Seeded. 

I.  Seeds  laige,  8  to  11  mm.  long,  round  or  bn^ly  elliptical,  pods  1)  to  3  incheH  long. 

A.  Very  early,  ninety-five  to  one  hundred  days,  18  to  24  inches  high,  short 
I  branched;  leaves  lai^e,  dark;  pods  2  inches  long  or  over,  seeds  spherical  or 

broadly  elliptical  and  somewhat  flattened Buckshot. 

!  B.  As  above,  but  seven  to  ten  days  later,  branches  longer,  pods  and  seeds  some- 
!  what  smaller Nuttall. 

C.  Late,  one  hundred  and  twenty  ^o  one  hundred  and  thirty  days,  about  30 
i  inches  tall,  branches  long,  seeds  very  large,  elliptical,  much  flattened. 

Flat  King, 
i  Seeds  small.  4  to  6  or  7  mm.  long,  round  or  broadly  elliptical,  pods  about  1  inch  long. 

A.  Medium,  one  hundred  and  ten  to  one  hundred  and  fifteen  days,  low,  15  to  18 

inches  tall,  scarcely  branched,  seeds  spherical  or  slightly  flattened.  A'in^«ion. 

B.  Medium  late,  one  hundred  and  fifteen  to  one  hundred  and  twenty  days,  20  to 

26  inches  tall,  long-branched,  seeds  elliptical,  distinctly  fia^iiened.. Ebony. 
V  Seeds  medium,  elongated,  5^  to  7  mm.  long,  about  two-thirds  as  wide,  much 
flattened. 
A.  Very  late,  3  to  41  feet  tall,  very  much  branched,  leavei^  and  pods  small .  Riceland. 

II.  Brown  Seeded. 

.  Early,  pods  over  \\  inches  long,  seeds  laige,  8  to  9  mm.  long,  round,  or  nearly  so. 

A.  Very  early,  about  20  inches  high,  branches  few  and  short Ogemaw. 

B.  Early,  about  22  inches  high,  branches  very  numerous  and  longer Eda. 

L  Medium  late,  25  inches  tall,  long  branched,  pods  less  than  If  inches  long,  seeds 

small,  4  to  6i  mm.  long,  spherical  or  round. 

A.  Pods  distinctly  flattened,  |  to  i  inch  or  over  in  width,  seeds  deep  brown, 

shining Baird. 

B.  Pods  nearly  cylindrical,  ^^  inch  or  less  in  width,  seeds  light  brown,  dull. 

Bronmie. 

III.  Mottled  Seeded. 

.  Identical  with  Riceland,  except  in  color  of  the  elongated  seed Hankow. 

,  Plant  not  known,  seeds  large,  nearly  round Meyer. 

IV.  Green  Seeded. 

.  E^ly,  low,  15  to  20  inches,  short  branched,  pods  slender,  commonly  3  seeded, 
seeds  light  green,  elongated Samarow. 

.  Medium,  one  hundred  and  ten  days,  30  inches  tall,  pods  broader,  seeds  round, 
deep  green Guelph. 
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V.  Greenish  Yellow  Seeded. 

1.  Early,  very  low,  14  to  18  inches,  pods  about  1}  inches  long,  seeds  medium  large, 

roundish  or  broadly  elliptical,  hilum  pale  brown Yosho. 

2.  Medium  late^  about  one  hundred  and  twenty  days,  25  to  30  inches  high,  branches 

long,  pods  and  seeds  as  the  last,  but  hilum  deep  brown HaberlandL 

3.  lAte,  one  hundred  and  thirty  days  or  over,  35  inches  or  over  in  height,  very  long 

branched,  pods  IJ  inches  long,  seeds  larger,  round  or  elliptical,  hilum  scarcely 
tinted Tokyo. 

VI.  Yellow  Seeded. 

1.  Much-branched  plants,  branches  as  long  as  the  main  stem;  pods  small  to  medium, 

1  to  1^  inches  long,  often  3  seeded,  seeds  medium,  5}  to  8  lum.  long,  round  or 
broadly  elliptical,  flattened,  mostly  deep  yellow. 

A.  Early,  about  ninety-five  days,  18  to  24  inches  tall Ito  San, 

B.  Medium  late,  one  hundred  and  twenty  to  one  hundred  and  twenty-five  days, 

25  to  30  inches  tall Hollyhrook, 

C.  Later,  one  hundred  and  twenty-five  to  one  hundred  and  thirty-five  days. 

taller,  32  to  42  inches Mammoth, 

2.  Early,  low,  about  20  inches,  scarcely  branched,  pods  larger,  seeds  7  to  9  mm., 

broadly  elliptical,  yellow,  slightly  greenish,  hilum  brown Manhattan. 

3.  Low,  stocky,  somewhat  branched,  pods  large,  seeds  large,  7  to  9  mm.,  spherical  or 

slightly  flattened,  pale  yellow,  hilum  yellow  or  pale  brown. 

A.  Medium  early,  one  hundred  to  one  hundred  and  five  days,  about  20  inches 

tall,  branches  short Butterhall. 

B.  Medium  late,  one  hundred  and  twenty  to  one  hundred  and  twenty-five  days. 

a  little  taller,  branches  nearly  equalling  stem Amherst. 

Figure  2  shows  the  average  number  of  days  required  by  each 
variety  from  date  of  seeding  to  the  ripening  of  the  crop  and  also  the 
average  height  in  inches  which  the  plant  attains.  The  longer,  more 
slender  line  indicates  the  range  of  variation  in  different  seasons  and 
at  different  stations.  It  does  not,  in  most  cases,  show  the  extremes 
caused  by  exceptionally  favorable  or  exceptionally  unfavorable  con- 
ditions. The  shorter,  heavily  shaded  line  indicates  the  average 
performance  of  the  variety  under  average  conditions.  Probable 
exceptions,  as  in  the  case  of  Ogemaw,  are  noted  in  the  descriptions 
of  the  varieties. 

DESCBIPTIONS  OF  THE   VABIETIBS. 

Black-Seeded  Group, 
buckshot. 

The  Buckshot  is  a  well-known  commercial  variety,  having  been  on  the  market  in 
this  country Jor  a  number  of  years.  So  far  as  known,  it  is  the  only  variety  with  black 
seeds  which  is  obtainable  conmiercially.  It  is  quite  generally  sold  by  northern  seeds- 
men and  under  several  descriptive  names,  all  more  or  less  similar,  as  Black,  Early 
Black,  Medium  Early  Black,  Extra  Early  Black,  Large  Black,  etc. 

It  is  a  rather  low  and  stout,  stocky  plant,  with  short  branches  and  large,  very  dark 
leaves.    The  height  is  medium,  varying  from  15  to  28  inches,**  with  the  average  from 


a  Tlie  figures  given  for  height  indicate  the  total  height  of  plant,  including  the  upper  leaves. 
08 


DESCRIPTIONS    OF   THE    VARIETIES. 


13 


/iAVS /9£QUtRED  TO  REACH  MATUR/TY 


90  95  too  tta  UP  Mii  ao  as /SO  *35  f40  ff5  fSfi /S5  /60  /6S /TO  /75  jeo 


Kr  Vd  37  oA 

aecwY 

rlAT/<M/A 


.« 


S^MAPO 


GUr.L'^H 


OR£SAf/<7h    /£LLCW 


YCSHO 


HABt'RLAsyLT 


/?V 


YATiitm' 


tA/\f 


TOK/0 


aU'rT.EPB.iLL 

I 


H£/6Hr  /N  fNCHE3 


/5   20   25  SO  55   ¥0  43  Sa 


R'CS.LA/^V 


//AA^rciv 


Fio.  2.— Diagram  showing  for  each  variety  of  soy  bean  the  number  of  days  reqaired  to  reach  maturity 
and  the  height  of  the  plant  in  inches.    The  averages  are  shown  by  extra  heavy  lines. 


14  SOY    BEAN   VARIETIES. 

18  to  24  inches.  The  stems  are  of  medium  thickness,'  measuring  from  one-eighth  to 
one-third  inch  in  diameter  at  the  base,  with  a  few  (3  to  6)  short,  appressed  branches 
quite  near  the  ground.  On  vigorous  plants  these  branches  will  occasionally  be  6  to  10 
inches «  in  length.  The  leaves  are  laige,  very  dark  green  in  color,  broad,  and  often 
blunt  at  the  apex.  The  pods  are  2  to  3  seeded,  usually  2  seeded,  2  to  3  inches  long, 
one-half  inch  wide,  set  very  thickly  on  the  short  branches  and  main  stalk  near  its  base, 
often  so  low  as  to  make  harvesting  difficult.  The  seeds  are  jet  black  and  shining,  but 
usually  covered  with  a  powdery  bloom,  which  gives  them  a  dull  and  grayish,  or  leaden, 
color.  They  are  large,  8  to  11  mm.  long  by  8  to  9  mm.  wide,  round  or  very  broadly 
elliptical  in  lateral  view,  somewhat  flattened  when  seen  in  the  dorso-ventral  view. 
Seeds  from  luxuriant  vines  in  moist  soil  are  likely  to  be  somewhat  larger  and  flatter, 
with  the  black  seed  coat  wrinkled  and  sometimes  split  open. 

Although  quite  widely  cultivated  in  the  lower  parts  of  the  Northern  States,  this 
variety  has  never  become  very  popular  in  that  section.  This  seems  to  be  largely  due 
to  the  fact  that  the  Guelph  (medium  green),  while  averaging  only  ten  days  later  in 
maturing,  also  averages  10  inches  taller,  and  is  thus  considerably  more  valuable.  The 
Buckshot  requires  from  ninety-two  to  one  hundred  and  ten  days  to  reach  maturity, 
the  average  for  most  locations  being  ninety-five  to  one  hundred  days.  It  does  not 
mature  in  the  most  northern  States  except  in  favorable  seasons,  and  then  is  likely  to 
require  about  one  hundred  and  twenty  days  to  reach  maturity.  The  name.  Buckshot, 
was  suggested  by  the  size,  shape,  and  color  of  many  of  the  seeds. 

Numbers  and  sources  of  lots  grovm. — Agrost.  No.  1184,  "Black,"  R.  I.  Agric.  Expt. 
Station;  Agrost.  No.  1292,  S.  P.  I.  No.  6334,  Japan;  Agrost.  No.  1301,  "Early,"  John- 
son &  Stokes;  Agrost.  No.  1303,  "Extra  Early  Black,"  J.M.Thorbum  &  Co.;  Agrost. 
No.  1304,  W.  A.  Burpee;  Agrost.  No.  1471,  "Extra  Early  Black,"  J.  M.  Thorbum  k 
Co.;  Agrost.  No.  1474,  "Extra  Early  Black,"  Hammond  Seed  Company;  Agrost.  No. 
1978,  union  of  Agrost.  Nos.  1184,  1301,  1304,  1471;  Agrost.  No.  1979,  union  of  Agrost. 
Nos.  1292,  1303,  1474;  Agrost.  No.  2033,  "Black,"  Ark.  Agric.  Expt.  Station;  S.  P.  I. 
No.  6334,  "  Round  Black,"  Japan;  S.  P.  I.  No.  8491,  grown  from  No.  6334;  S.  P.  I.  No. 
9412,  grown  from  No.  6334;  S.  P.  I.  No.  11179,  "Early  Black,"  source  not  known; 
S.  P.  I.  No.  17251,  union  of  Agrost.  Nos.  1978,  1979,  2033,  and  S.  P.  I.  No.  11179. 

NUTTALL. 

This  variety  is  closely  related  to  the  Buckshot,  but  is  distinguished  by  smaller  seeds 
and  rather  stouter  and  more  branching  plants.  The  stems  are  stout,  from  one-third 
to  one-half  inch  in  diameter  at  the  base,  and  ranging  from  15  to  28  inches  in  height, 
with  the  average  between  17  and  24  inches.  The  plants  are  usually  well  branched 
and  the  branches  spreading,  nearly  closing  the  spaces  between  3-foot  rows  on  good 
soil.  The  leaves  are  large  and  medium  green  in  color.  The  pods  are  2  to  3  seeded,  but 
rather  more  than  usual  contain  3  seeds  each,  and  occasionally  there  is  one  with  four 
seeds.  From  2  to  4  pods  are  borne  on  each  peduncle.  The  pods  are  medium,  about  2 
inches  long,  one-fourth  to  three-eighths  inch  wide,  often  not  turning  brown  until 
after  the  seeds  are  ripe.  The  pods  do  not  dehisce  readily,  commonly  remaining  closed 
until  the  seed  is  fully  ripe.  The  seeds  are  jet  black  and  shining,  with  usually  little 
or  no  powdery  bloom,  medium  to  large  in  size,  7  to  9  mm.  long,  6  to  8  mm.  wide,  round 
or  broadly  elliptical  in  outline  from  a  lateral  view,  distinctly  flattened  from  the  doiso- 
ventral  view.  The  Nuttall  requires  from  one  hundred  to  one  hundred  and  fifteen 
days  to  ripen  its  seeds,  the  average  time  being  one  hundred  and  five  to  one  hundred 
and  ten  days.  This  variety  has  apparently  but  very  little  to  recommend  it.  It  is 
later  than  the  Buckshot,  and,  though  well  branched,  the  total  height  is  not  increased. 


•  The  figures  given  for  the  length  of  branches  are  for  the  naked  branch  only.    With  leaves  attached 
the  branches  are  from  7  to  9  Inches  longer. 
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do  in  that  respect  it  can  not  compare  with  the  Guelph  variety'.  In  seed  yields,  where 
sown  thickly  enough  to  make  fair  forage,  it  has  not  done  much.  From  4  to  6  bushels 
to  a  little  more  than  12  bushels  to  the  acre  are  the  recorded  outputs. 

The  name  is  given  in  honor  of  Thomas  Nuttall,  who  wrote  the  first  recorded  account 
of  the  soy  bean  in  this  country. 

Numbers  and  sources  of  lots  grown. — Agroet.  No.  1536,  S.  P.  I.  No.  6416;  S.  P.  I 
6416,  *'  Black,"  from  Korea;  S.  P.  I.  No.  8496,  grown  from  S.  P.  I.  No.  6416;  S.  P.  I. 
No.  9418,  grown  from  S.  P.  I.  No.  8496;  S.  P.  I.  No.  17253,  grown  from  Agrost.  No. 
1536-1. 

KINGSTON. 

This  is  a  small,  medium  early  variety,  with  rather  slender  stems,  one-eighth  to 
three-eighths  inch  in  diameter  at  the  base,  and  12  to  24  inches  high.  The  average 
height  is  16  to  18  inches.  The  stems  are  either  unbranched  or  with  three  to  six  short 
appressed  branches  at  the  base,  1  to  2  inches  long.  The  general  color  of  the  foliage 
is  from  a  medium  to  dark  green,  and  the  leaves  are  large  and  less  pointed  than  in 
Ebony.  The  pods  are  very  small,  averaging  smaller  tlian  those  of  Ebony,  three- 
fourths  to  1  inch  in  length  and  one-fourth  inch  in  width,  2  to  3  seeded,  borne  very 
thickly  on  the  main  stem,  often  to  within  2  inch(?a  of  the  ground.  The  full-grf>wn 
but  still  unripe  pods  bear  a  strong  resemblance  to  young  peanut  pods,  being  cylin- 
drical and  considerably  constricted  between  the  seeds.  The  seeds  are  the  smallest 
of  any  black  variety,  and  are  equaled  in  smallness  by  the  Brownie  only.  They  are 
entirely  round  in  outline,  no  long  diameter  being  discernible,  4J  to  6  mm.  broad,  jet 
black  and  shining,  with  only  a  slight  bloom,  and  only  moderately  flattened  in  dorso- 
ventral  view. 

This  variety  is  too  small  and  unbranched  to  have  much  value  for  forage.  It  is  likely 
to  prove  a  fairly  good  yielder  of  seed,  two  tests  sown  thickly  for  forage  having  yielded 
between  8  and  9  bushels  of  seed  per  acre.  In  time  of  ripening  it  is  medium  early, 
requiring  from  one  hundred  and  four  to  one  hundred  and  twenty-two  days,  or  averaging 
one  hundred  and  ten  to  one  hundred  and  fifteen  days. 

The  name,  Kingston,  is  given  in  honor  of  the  Rhode  Island  Experiment  Station, 
located  at  Kingston,  R.  I.  That  station  has  contributetl  largely  to  our  knowlcnlge 
of  the  soy  bean  as  a  crop  for  northern  regions,  and  this  variety  was  received  from  that 
source  alone. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1188,  '*  Japanese  No.  15,"  R.  I. 
Agric.  Expt.  Station;  S.  P.  I.  No.  17255,  grown  from  Agrost.  No.  1188-1. 

EBONY. 

The  very  small-seeded  variety  known  as  Ebony  is  not  to  be  had  on  the  market,  and 
it  has  apparently  been  obtained  abroad  but  once.  The  original  importation  was  from 
Ping-yang,  Korea.  In  size  of  seed  and  pod  it  is,  with  the  exception  of  Kingston,  the 
smallest  of  all  the  black  soy  beans  and  one  of  the  few  very  small-seeded  varieties  of  any 
color. 

The  Ebony  variety  is  characterized  by  rather  slender  stems,  one-eighth  to  one- 
fourth  inch  in  diameter  at  the  base  and  18  to  36  inches  tall,  erect,  and  usually  well 
branched.  The  branches  are  long  and  slender,  spreading  at  an  angle  of  about  45°, 
thus  giving  the  plant  a  very  bushy  habit.  The  leaves  are  small  to  medium  in  size, 
averaging  1)  to  2}  inches  long,  and  are  medium  green  in  color.  A  good  crop  of  pods 
is  borne  on  stem  and  branches  alike.  The  pods  are  very  small,  three-fourths  to  1  inch 
in  length  by  one-fourth  inch  in  width,  each  containing  2  or  rarely  3  seeds.  The  seeds 
are  small,  jet  black,  shining,  with  scarcely  any  trace  of  bloom,  ]t)und  to  broadly  ellip- 
tical in  outline,  mostly  the  latter,  5  to  6}  or  7  mm.  long,  4}  to  5)  or  6  mm.  wide,  rather 
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more  variable  than  in  Ihe  other  black  varieties,  quite  distinctly  flattened  in  doiso 
ventral  view. 

The  growth  the  first  season  wae  small  but  plants  of  the  second  and  third  generations 
were  18  to  36  inches  high,  according  to  locality.  This  variety  closely  resembles  the 
Nuttall  in  habit  of  growth,  but  is  much  later  in  maturing  and  has  very  much  smaller 
pods  and  seeds.  It  has,  apparently,  the  bad  habit  of  not  holding  its  leaves  well  until 
the  pods  are  ripe,  and  it  is  not  likely  to  be  regarded  as  of  value  unless  that  fault  is 
eliminated  by  selection.  As  a  hay  crop,  designed  to  be  cut  before  fully  mature,  it 
would  do  very  well.  The  other  characters,  such  as  slender  stems,  fair  height,  and 
long,  slender  branches,  as  well  as  a  good  crop  of  pods,  all  mark  it  as  of  probable  value 
for  hay.  It  requires  from  one  hundred  and  seven  to  one  hundred  and  twenty-seven 
days  to  reach  maturity,  the  average  being  from  one  hundred  and  fifteen  to  one  hundred 
and  twenty-two  days. 

The  name  has  reference  to  the  color  of  the  seeds. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1193,  S.  P.  I.  No.  6386;  Agrost.  No. 
1541,  S.  P.  I.  No.  8492;  Agrost.  No.  1980,  Agrost.  Nos.  1193  and  1541,  united;  S.  P.  I. 
No.  6386,  "Black,"  Korea;  S.  P.  I.  No.  8492,  grown  from  S.  P.  I.  No.  6386;  S.  P.  I. 
No.  9414,  grown  from  S.  P.  I.  No.  8492;  S.  P.  I.  No.  17254,  grown  from  Agrost.  Nu.  1980. 

FLAT   KING. 

The  Flat  King  is  a  tall  and  quite  stout  variety,  with  stems  one-half  inch  in  diameter 
at  the  base,  often  branching  quite  freely,  20  to  30  inches  high  in  drier  regions,  30  to  40 
inches  in  more  favorable  localities.     The  branches  are  5  to  7  in  number,  the  lower  ones 

10  to  14  inches  long,  the  upper  4  to  8  inches,  ascending  or  spreading,  nearly  meeting 
across  the  spaces  between  rows  3  feet  and  more  apart.  The  leaves  are  laige,  abundant, 
and  medium  to  dark  in  color.  This  variety  bears  usually  a  heavy  crop  of  pods,  but 
these  are  commonly  quite  close  to  the  ground,  making  harvesting  rather  difficult,  espe- 
cially where  the  plants  are  low.  The  pods  are  large,  2  to  2}  inches  long,  one-half  inch 
wide,  usually  loosely  2  seeded.  The  seeds  are  larger  and  flatter  than  those  of  any 
variety,  jet  black,  shining,  with  little  or  no  bloom,  flat,  broadly  elliptical  in  outline. 
7  to  9  mm.  wide,  8  to  12  mm.  long,  a  common  size  for  well-developed  beans  being  8  by 

11  mm.,  only  3}  to  4  mm.  thick,  occasionally  somewhat  pointed  at  the  ends. 

The  Flat  King  is  a  very  strong-growing  variety,  resembling  the  Nuttall  more  closely 
than  any  other  black-seeded  form,  though  the  Flat  King  is  the  taller,  its  average  height 
being  from  25  to  35  inches.  It  is  not  a  commercial  variety  yet,  but  its  heavy  crop  of 
pods,  its  laige  size,  and  branching  habit  make  it  a  valuable  variety  for  trial  as  a  silage 
crop  or  for  a  cover  crop  or  hog  pasture,  especially  in  the  Southern  States.  It  is  later 
than  any  of  the  large  and  promising  varieties,  except  the  Tokyo,  and  is  more  compar- 
able with  the  Mammoth  in  time  of  maturity,  requiring  from  one  hundred  and  seventeen 
to  one  hundred  and  forty  days  or  even  more  in  unfavorable  st^asons.  Yields  of  seed  of 
from  6  to  9  bushels  to  the  acre  have  been  recorded. 

The  name  is  given  on  account  of  the  much  flattened  seeds  and  the  laige  size  of  seeds 
and  plants. 

Numbers  and  sources  of  lots  grown. — ^Agrost.  No.  1293,  S.  P.  I.  6312;  S.  P.  I.  No.  6312, 
"Flat  Black,"  Japan;  S.  P.  I.  No.  8497,  grown  from  S.  P.  I.  No.  6312;  S.  P.  I.  No.  9410, 
grown  from  S.  P.  L  No.  8497;  S.  P.  I.  No.  17252,  grown  from  Agrost.  No.  1293-2. 

RICELAND. 

This  is  one  of  two  very  peculiar  varieties  imported  from  China.  These  two,  the 
Hankow  being  the  second  one,  are  very  similar  in  habit,  differing  only  in  the  color  of 
the  seeds.  They  are,  however,  quite  different  from  all  other  varieties  studied.  In 
appearance  they  scarcely  suggest  the  familiar  type  of  soy  beans.  Where  sufficient 
moisture  may  be  had  they  attain  the  greatest  height  of  any  varieties  yet  grown. 
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The  main  stem  is  stout  at  the  base,  one-fourth  to  one-half  inch  in  diameter  there, 
but  soon  becomes  reduced  in  size  and  flexuous  or  somewhat  twining  in  habit.  It  is 
then  no  longer  distinguishable  from  the  larger  branches.  The  entire  plant  reaches  a 
height  of  from  3  to  5  feet.  The  long  slender. branches  spring  abundantly  from  the 
whole  length  of  the  stem.  They  frequently  equal  or  even  exceed  the  main  stem 
in  length,  and  are  themselves  repeatedly  branched.  The  long  lower  branches  are 
inclined  to  become  prostrate  unless  the  rows  are  close  enough  together  to  give  some 
Eiupport  one  to  another.  The  tips  of  the  branches  become  actually  twining  and  often 
tangle  themselves  together.  The  leaves  are  very  small,  only  1  to  2  inches  in  length, 
narrow,  medium  green  to  light  green  in  color.  The  pods  also  are  very  small,  scarcely 
1  inch  long  by  about  one-fourth  inch  wide. '  They  are  scattered  quite  uniformly  over 
the  long  stem  and  branches.  The  seeds  are  medium  small  and  elongated  in  propor- 
tion to  their  width,  jet  black,  shining,  the  original  seed  so  heavily  coated  with  pow- 
dery bloom  as  to  obscure  the  ground  color  entirely,  the  generations  grown  in  this  coun- 
try much  less  thickly  covered,  narrowly  elliptical,  4  to  5  mm.  wide,  5i  to  7  mm.  long, 
a  common  size  being  4}  by  6)  mm.,  very  much  flattened,  only  2}  to  3  mm.  thick. 

The  Riceland  has  not  yet  been  placed  on  the  market.  It  is  known  only  from  the 
original  importation  from  beyond  Chiu  Niu,  near  Hankow,  province  of  Hupeh,  in 
the  great  valley  of  the  Yangtze,  China,  where  it  is  sown  in  July  or  August,  between  the 
rows  of  rice.  It  ripeils  late  in  the  fall  after  the  rice  is  harvested.  It  is  thus  accus- 
tomed to  very  wet  soils.  In  the  trials  made  in  this  country  it  has  required  from  one 
hundred  and  fifty  to  one  hundred  and  eighty  days  to  reach  maturity.  It  is  probable, 
however,  that  if  treated  here  as  in  China,  viz,  planted  late  in  wet  ground,  it  would 
still  come  to  maturity  before  frost,  at  least  in  the  South,  and  in  a  considerably  shorter 
period  than  if  sown  earlier.  Its  numerous  slender  branches,  fine  foliage,  and  tall 
growth  are  indicative  of  great  value  as  a  hay  plant.  It  does  not  do  well  at  all  in  dry 
regions  and  should  be  tested  only  on  moist  or  wet  soils.  It  is  worthy  of  very  careful 
trials  under  these  conditions. 

S.  P.  I.  No.  16790  from  Hangchow,  China,  is  probably  another  lot  of  this  striking 
variety.  This  lot  has  not  been  grown  by  the  writer,  but  it  is  characterized  by  the 
same  narrowly  elliptical,  flattened  seeds.  They  average  slightly  larger  than  those  just 
described,  some  reaching  5  by  8  nun.  Hangchow  is  also  in  the  rice-growing  section  of 
China. 

The  name,  Riceland,  is  suggested  by  the  use  of  this  variety  by  the  Chinese  in  their 
rice  fields. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  964,  S.  P.  I.  No.  6560;  S.  P.  I.  No. 
6560,  from  beyond  Chiu  Niu,  near  Hankow,  China. 

Brown-Seeded  Group. 

OGEMAW. 

The  Ogemaw  soy  bean  has  recently  been  brought  to  public  notice  and  put  on  the 
market  by  Mr.  E.  E.  Eyans,a  of  West  Branch,  Mich.,  as  an  extra  early  form  for  northern 
latitudes.  The  writer  has  had  it  under  test  for  only  one  season,  that  of  1905.  In  all 
trials  made,  mostly  in  the  middle  South  and  Southwest,  it  has  shown  itself  to  be  a 
dwarf  and  stocky  early  variety.  Since  the  well-known  effect  of  sowing  northern- 
grown  seed  in  the  South  is  to  check  its  vegetative  vigor  for  at  least  one  season,  it  may 
he  assumed  that  the  Ogemaw  is  likely  to  have  a  greater  average  height  than  it  reached 

a  Mr.  Evans  spella  the  name  * '  Ogema,"  which  is  liltely  to  prove  confusing  in  pronunciation  to  those 
unfamiliar  with  the  name.  Prof.  C.  D.  Smith,  director  of  the  Michigan  Experiment  Station,  states  that 
the  name  was  derived  from  the  county  *'6ffemaw,"  and  the  writer  prefers  the  longer  spelling  as  being 
more  likely  to  be  correctly  pronounced. 
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last  year,  which  was  only  10  to  20  inches.  In  Upper  Michigan  it  has  been  reported  to 
have  an  average  height  of  38  inches,  which  is  well  toward  the  other  extreme.  It  ia 
likely  that  further  trials  will  prove  the  Ogemaw  identical  with  the  next  variety,  Eda, 
except  perhaps  in  time  of  ripening. 

The  Ogemaw  soy  bean  has  stems  of  n^edium  size,  one-fourth  to  three-eighths  inch 
in  diameter  at  the  base,  freely  branching,  with  short  and  usually  appressed  branches 
2  to  4  inches  long,*  thickly  set  with  brown  pods,  li  to  2  inches  long,  three-eighths  to 
one-half  inch  wide,  2  to  3  seeded,  usually  becoming  brown  before  the  seeds  are  ripe, 
and  with  an  unfortunate  tendency  to  shatter  easily,  even  before  fully  mature.  The 
seeds  are  laigeand  plump,  round  or  very  broadly  elliptical  in  outline,  8  to  9  mm.  long, 
7  to  9  mm.  wide,  somewhat  flattened  in  cross  section.  In  color  they  are  a  deep  brown 
when  mature.  Before  maturity  they  are  light  brown .  A  sample  is  likely  to  contain  seeds 
in  various  stages  of  ripeness,  and  hence  to  present  all  shades  of  brown  in  color,  some- 
times on  a  single  seed.  Stored  seed  becomes  darker  with  age.  Mature  seeds  are  com- 
monly quite  shiny.  The  Ogemaw  is  one  of  our  very  earliest  varieties,  ripening  in  from 
eighty-two  to  one  hundred  days,  with  the  average  somewhere  about  eighty-eight  to 
ninety  days.  It  has  not  shown  itself  a  specially  heavy  yield er  of  seed,  due  partly  to 
the  early  dehiscence  of  the  pods  and  shattering  of  the  seeds. 

Numbers  and  sources  of  lots  groivn. — Agrost.  No.  1992,  **  Ogemaw,"  E.  E.  Evans, 
Mich.;  Agrost  No.  2031,  "Crossbred  No.  6,"  Ark.  Agric.  Expt.  Station;  S.  P.  I.  No. 
13502,  Agrost.  No.  1992;  S.  P.  I.  No.  17258,  grown  from  Agrost.  No.  1992;  S.  P.  I. 
No.  17259,  grown  from  Agrost.  No.  2031. 

EDA. 

The  Eda  variety  is  very  similar  to  the  Ogemaw  and  is  likely  to  prove  identical  with 
it  when  the  Ogemaw  has  become  more  fully  acclimated  and  has  regained  its  normal 
size.  The  Eda  differs  from  the  Ogemaw  variety  chiefly  in  its  greater  height,  longer 
branches,  and  in  being  a  week  or  so  later  in  maturing.  In  Bhort,  it  is  a  larger  and  more 
vigorous  plant,  which  the  Ogemaw  is  likely  to  equal  in  another  trial  with  home-grown 
seed. 

The  Eda  is  a  medium-sized,  well-branched  plant,  from  16  to  30  inches  high,  branches 
6  to  12,  more  numerous  than  in  any  other  small  variety,  the  lower  ones  6  to  10  inches 
long,  erect  appressed,  and  therefore  not  giving  the  plant  a  bushy  appearance.  Stems 
and  branches  podded  well,  but  not  too  close  to  the  ground;  pods  IJ  to  1}  inches  long, 
three-eighths  to  one-half  inch  wide.  Fairly  early,  maturing  in  from  one  hundred  to 
one  hundred  and  ten  days.  The  seeds  are  almost  identical  with  those  of  Ogemaw, 
round  or  broadly  elliptical,  7  to  9  or  10  mm.  long  by  7  to  9  mm.  broad,  deep  brown, 
shiny,  but  usually  covered  with  more  or  less  powdery  bloom,  which  gives  them  a 
dull  appearance. 

The  plat  of  this  variety  grown  at  the  Tennessee  Experiment  Station  in  1905  had 
foliage  of  a  most  striking  and  peculiar  coppery-green  color  not  observed  in  any  other 
plat. 

The  name,  Eda,  is  a  part  of  the  longer  name  under  which  this  variety  was  received. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1185,  "Brown  Eda  Mame/'  R.  I. 
Agric.  Expt.  Station;  S.  P.  I.  No.  17257,  grown  from  Agrost.  No.  1185-1. 

BALBD. 

The  seed  of  this  variety  was  mixed  with  the  original  and  only  importation  of  the 
Brownie  variety,  described  later.  In  all  the  brown  varieties,  except  the  Brownie, 
the  seeds  are  deep  brown  when  ripe,  but  light  brown  when  nearing  maturity.  For 
this  reason  the  light  brown  seeds  of  the  Brownie  and  the  deep  brown  seeds  of  the 
Baird  varieties  were  thought  to  represent  the  immature  and  mature  seeds,  respectively, 
of  a  single  variety,  which  was  called  Brownie. 
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The  Baird  variety  is  readily  distinguished  from  the  Brownie  by  its  slightly  laiger 
and  more  flattened  deep  brown  seeds.  The  pods  also  are  distinctly  larger  and  more 
flattened,  three-eighths  to  one-half  inch  or  more  in  width,  1}  to  1}  inches  in  length, 
apparently  remaining  nearly  yellow  at  maturity. 

The  characters  of  the  plant  have  not  been  recorded,  but  it  is  probably  coarser  and 
lesB  branched,  though  earlier,  than  that  of  the  Brownie  variety.  From  the  Ogemaw 
and  Eda  varieties  it  is  separated  by  its  smaller  pods  and  much  smaller  seeds.  It 
ijB  probably  much  like  them  in  habit,  but  longer  branched  and  later. 

As  this  variety  was  separated  from  the  Brownie  after  the  plates  were  prepared,  iUs 
name  does  not  appear  on  Plate  III.  It  is,  however,  represented  by  the  two  left-hand 
seeds  in  No.  9  on  Plate  I  and  by  the  four  left-hand  seeds  and  the  lower  pod  attributed  to 
the  Brownie  variety  on  Plate  III,  as  noted  in  the  description  of  the  plates. 

The  variety  is  named  for  Rev.  W.  M.  Baird,  a  missionary,  who  secured  tlie  seed  in 
Korea. 

BROWNIE. 

This  is  a  well-branched,  bushy  variety,  with  very  small  pods  and  seeds.  It  is  not 
known  commercially,  but  only  through  the  original  importation  from  Korea. 

The  stems  are  medium  in  size,  one-fourth  to  three-eighths  inch  in  diameter  at  base, 
bearing  3  to  6  branches,  the  lowermost  15  to  20  inches  long,  the  upper  gradually 
shorter,  all  ascending  or  spreading,  giving  to  the  plant  a  bushy,  wide-spreading  habit. 
Leaves  of  medium  size  and  medium  to  light  green  in  color.*  Pods  borne  quite  abun- 
dantly, 3  to  6  to  the  cluster,  very  small,  nearly  cylindrical,  three-fourths  inch  to  IJ 
inches  long,  three-sixteenths  to  five-sixteenths  inch  wide,  2  or  occasionally  3  seeded, 
remaining  greenish  yellow  until  nearly  ripe,  then  becoming  somewhat  rt^ddish.  The 
iseeds  are  all  round  or  spherical,  4  to  GJ  mm.  in  diameter,  the  normal  color  a  light 
brown,  resembling  the  seeds  of  some  forms  of  the  gram  {Phaseolus  niungo). 

From  one  hundred  and  eight  to  one  hundred  and  twenty-five  or  more  days  are 
required  to  bring  this  variety  lo  maturity,  the  average  being  about  one  hundred  and 
fifteen  to  one  hundred  and  twenty  days.  The  longer  periods  seem  to  be  accompanied 
by  a  considerably  taller  growth,  and  it  seems  likely  that  with  careful  selection  this 
variety  can  be  developed  into  a  very  valuable  hay  plant.  The  few  yields  of  seed 
recorded  are  all  small,  usually  less  than  5  bushels  to  the  acre. 

The  name  is  derived  from  the  color  and  small  size  of  the  seeds. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1542,  S.  P.  I.  No.  6414;  S.  P.  I. 
No.  6414,  from  Ping-yang,  Korea;  S.  P.  1.  No.  9417,  grown  frt)iu  8.  P.  I.  Xo.  6414; 
S.  P.  I.  No.  17256,  grown  from  Agrost.  No.  1542-1. 

Mottled-Seeded  Group. 

HANKOW. 

The  description  and  notes  already  given  for  the  Rireland  apply  equally  well  to  the 
Hankow  variety,  except  for  the  color  of  the  seeds.  Botli  were  obtaini'd  in  China  at 
the  same  time  and  place  and  were  noted  as  being  grown  in  the  same  way  for  the  same 
purpose.  In  all  the  tests  made  they  have  behaved  exactly  alike.  The  seeds  are  of 
medium  size,  rather  narrowly  elliptical,  4  to  5J  mm.  wide  by  6  to  8  mm.  long,  5  to  6i 
mm.  being  a  conmion  size.  The  ground  color  is  light  to  medium  brown  and  the  mot- 
tling is  black.  The  black  is  present  usually  as  a  more  or  less  sharply  defined  patch 
or  saddle  of  varying  size  and  elliptical  phape  on  either  side  of  the  ''eye, "  or  hilum. 
In  addition,  there  are  usually  one  or  two  narrow  or  broader  eccentric  lines  or  stripes  of 
black  outside  the  patch  and  parallel  to  its  edge,  thus  forming  a  broken  ellipse  near  the 
margin  of  the  flattened  seed.  The  two  sides  of  a  bean  are  frequently  unlike  in  their 
markings. 
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S.  P.  I.  No.  9344,  from  China,  has  very  similar  seeds,  rather  plumper,  and  much  dis- 
colored, but  with  more  dark  color  than  in  the  variety  just  described.  The  black  is 
usually  massed  as  a  saddle  around  the  eye  and  extending  outward  over  about  half  or 
more  of  the  surface.  This  serial  number  has  not  been  tested  by  the  writer,  and  its 
characteristics  are  not  known. 

The  name  is  derived  from  the  city  of  Hankow. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  972,  S.  P.  I.  6559,  from  Chiu  Niu 
(near  Hankow),  China. 

MEYER. 

S.  P.*I.  No.  17852  is  a  recent  importation  from  China,  secured  by  Mr.  F.  N.  Meyer. 
From  the  seed  alone  it  is  certain  that  this  is  a  distinct  variety  of  the  mottled  group. 
The  seeds  are  plump  and  shiny,  broadly  elliptical,  6i  to  8  mm.  broad,  7  to  10  mm.  long, 
the  ground  color  deep  brown,  with  patches  or  blotches  of  black  on  either  side  near  the 
hilum  and  eccentric  curved  lines  or  stripes  of  the  same  color  near  the  dorsal  edge. 
The  amount  of  this  black  color  is  quite  variable,  some  seeds  being  quite  covered  with 
it  and  some  showing  only  faint  lines  of  it. 

Green-Seeded  Group. 

SAMAROW. 

Samamw  is  a  dwarf  early  variety  of  unknown  origin.  It  has  been  sold  for  several 
years  by  J.  M.  Thorburn  &  Co.,  New  York,  under  the  name  Green  Samarow.  It  may 
readily  be  distinguished  from  all  other  varieties  by  the  elongated,  flattened,  light-green 
seeds,  quite  different  in  shape  from  those  of  any  varieties  which  are  similar  in  color. 

The  stems  of  the  Samarow  variety  are  slender,  onennghth  to  one-fourth  inch  in  thick- 
ness at  the  base,  10  to  24  inches  tall,  well  branched  with  short  branches,  the  lower  ones 
only  4  to  5  inches  long,  ascending  or  spreading";  leaves  broad  but  not  large,  generally 
very  dark  green.  The  stem  and  branches  are  thickly  set  with  medium-sized  pods,  1 J 
to  1}  inches  long  by  one-fourth  to  one-third  inch  wide,  2  to  4  seeded;  often  one-half  of 
the  pods  on  a  plant  will  contain  3  seeds  each,  which  is  a  higher  proportion  than  has  been 
observed  in  any  other  variety,  while  pods  containing  4  seeds  each  are  not  uncommon. 
The  seeds  are  elliptical,  distinctly  elongated,  or  some  almost  reniform  (kidney-shaped), 
5  to  6J  mm.  wide  by  7  to  9  mm.  long,  dull  to  faintly  shining,  very  pale  green  or  pea 
green  in  color.  The  variety  may  be  easily  recognized  by  the  elongated,  pale  green 
se(»d8,  the  only  other  elongated  seeds  being  black  or  mottled. 

The  Samarow  soy  bean  requires  from  ninety  to  one  hundred  and  five  days  to  come 
to  full  maturity,  the  average  being  about  ninety-five  days.  It  is  a  fair  to  good  yielder 
of  seed  and  it  is  for  this  purpose  that  it  is  likely  to  be  grown.  The  yields  reported  run 
frf)m  5  to  nearly  15  bushels  per  acre.  The  small  size  of  the  plants  makes  it  unprofit- 
able to  grow  for  forage  production,  but  the  abundant  crop  of  pods,  containing  3  seeds 
commonly  and  4  occasionally,  suggests  the  possibility  of  breeding  for  high  seed  yields. 

Numbers  and  sources  of  lots  rp'own. — Agrost.  No.  1302,  "Green  Samarow,"  J.  M.  Thor- 
burn &  Co.;  Agrost.  No.  1470,  *' Green  Samarow,"  J.  M.  Thorburn  &  Co.;  Agrost.  No. 
1972,  "Green  Samarow,"  union  of  Agrost.  Nos.  1302  and  1470;  S.  P.  I.  No.  17260, 
grown  from  Agrost.  No.  1972. 

GUELPH. 

The  Guelph  is  one  of  the  oldest  and  best  known  of  the  varieties  in  cultivation.  For 
many  years  it  has  been  sold  by  numerous  seed  houses  as  Early  Green,  Medium  Green, 
and  Medium  Early  Green.  It  is  a  rather  curious  fact  that  during  the  eight  years  in 
which  the  United  States  Department  of  Agriculture  has  been  actively  engaged  in  the 
introduction  of  oriental  legumes  it  has  but  once  secured  this  variety.    This  is  prob- 
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ably  due  tu  the  fact  stated  by  writers  on  Japanese  agriculture  that  the  green-seeded 
and  the  brown-seeded  forms  are  but  sparingly  cultivated  in  the  Orient,  the  blacks  and 
yellowB  being  much  preferred. 

The  Guelph  soy  bean  has  become  quite  a  favorite  in  the  Northern  States  of  this 
country,  where  it  is  highly  esteemed  for  both  seed  and  forage  production.  In  Kan- 
sas, Indiana,  Michigan,  and  in  Ontario  it  has  given  splendid  results  in  comparative 
tests  extending  through  several  years. 

The  Guelph  variety  grows  from  24  to  38  inches  high,  stems  medium  stout,one-fourth 
to  three-eighths  inch  in  diameter,  well  branched  with  ascending  or  spreading 
branches,  6  inches  long  at  the  bottom,  often  completely  filling  the  space  between  rows 
3  to  3}  feet  apart.  The  leaves  are  very  dark  green,  large  and  full  in  the  center,  with 
the  margin  often  much  wrinkled  or  crinkly,  due  to  vigorous  but  uneven  growth  of  the 
different  parts  of  the  leaf.  The  pods  are  medium  in  size,  1  to  li  inches  long  by  thr(?e- 
eighths  inch  wide,  2  to  3  seeded,  borne  thickly  on  the  main  stem  and  branches  and 
usually  far  enough  above  the  ground  to  permit  easy  harvesting.  The  seeds  are  nearly 
round  in  outline,  6  to  8  mm.  in  diameter,  distinctly  flattened,  4  to  5  mm.  thick  in 
dorso- ventral  view .     In  color  they  are  bright  green  and  q  uite  shiny. 

The  Guelph  variety  is  medium  in  time  of  ripening,  varying  from  one  hundred  and 
five  to  one  hundred  and  twenty  days,  one  hundred  and  eight  to  one  hundred  and  four- 
teen days  being  the  average  time.  Six  lots  of  this  variety  tested  at  the  Kansas  Exper- 
iment Station  in  1903  all  ripened  in  one  hundred  and  seven  days,  yielding  from  3f 
to  lOJ  bushels  of  seed  to  the  acre  and  averaging  6i  bushels.  Eight  lots  tested  at  W'ash- 
ington  the  same  year  matured  in  one  hundred  and  five  to  one  hundred  and  fifteen 
days,  yielding  from  5J  to  14 ^^  bushels  to  the  aero,  the  average  being  8|  bushels.  Yields 
of  from  16  to  18  bushels  were  secured  in  Indiana.  At  the  Ontario  Experiment  Farm 
the  average  annual  yield  of  green  fodder  for  a  period  of  four  years  was  11  t<:)n8  to  the 
acre.  Virginia  and  Delaware  report  yields  of  7  to  10  tons  of  green  forage  to  the  acre. 
This  variety  shatters  rather  badly  if  allowed  to  become  fully  ripe,  which  is  an  objec- 
tion to  its  use  as  a  seed  crop.  Its  large  size  and  freely  branching  habit  make  it  a  most 
excellent  variety  for  pasture,  hay,  silage,  and  cover  crop,  and  for  these  purposes  it 
should  be  widely  grown. 

At  the  Ontario  Agricultural  College  and  Experiment  Farm,  located  at  Guelph, 
Ontario,  a  great  deal  of  work  has  been  done  with  soy  beans,  and  with  this  variety 
especially,  and  the  name  is  given  for  that  reason. 

Numbers  and  sources  of  lots  groum. — Agrost.  No.  912,  "Early  Green,"  J.  M.  Thor- 
bum  &  Co.;  Agrost.  No.  969,  S.  P.  I.  No.  6558;  Agrost.  No.  1306,  "Medium  Early 
Green,"  J.  M.  Thorburn  &  Co.;  Agrost.  No.  1312,  "Medium  Green,"  Henderson  & 
Co.;  Agrost.  No.  1464,  "Early  Green,"  Henderson  &  Co.;  Agrost.  No.  1467,  "Medium 
Early  Green,"  J,  M.  Thorburn  &  Co.;  Agrost.  No.  1469,  "Medium  Early  Green," 
Breck  &  Sons;  Agrost.  No.  1473,  "Medium  Early  Green,"  Hammond  Seed  Co.;  Agrost. 
No.  1476,  "Medium  Early  Green,"  Currie  Bros.;  Agrost.  No.  1764,  "Early  Green," 
Kans.  Expt.  Station;  Agrost.  No.  1971,  "Medium  Green,"  union  of  Agrost.  Nos.  912, 
969,  1306,  1312,  1464,  1467,  1469,  1473,  and  1476;  S.  P.  I.  No.  6558,  Hankow,  China; 
S.  P.  I.  No.  13503,  Agrost.  No.  912;  S.  P.  I.  No.  17261,  grown  from  Agrost.  Nos.  1764 
and  1971. 

Greenish- Yellow-Seeded  Group. 

YOSHO. 

The  Yosho  is  a  rather  small,  early  form,  with  small  stems,  one-fourth  inch  in  thick- 
ness, 12  to  30  inches  high,  with  a  few  rather  short  branches,  2  to  4  inches  long,  rather 
stocky  and  bushy  in  appearance.  Leaves  large,  medium  green  in  color;  pods  only 
fairly  abundant,  medium  sized,  IJ  to  If  inches  long  by  three-eighths  inch  or  more  wide, 
2  or  occasionally  3  seeded.     The  seeds  are  medimn  to  large  in  size,  6  J  to  7  i  mm.  wide, 
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7  to  8  mm.  long,  nearly  round  or  broadly  elliptical,  somewhat  flattened,  greenish 
yellow  and  shining  when  fresh,  becoming  paler  and  duller  with  age,  the  hilum  marked 
with  pale  brown. 

Yoeho  is*  a  very  early  variety,  maturing  in  eighty-five  to  one  hundred  days,  aver- 
aging ninety-two  to  ninety-seven  days.  It  gives  only  a  fair  yield  of  seeds  and  a  low 
yield  of  vines.     Seed  yields  of  4f  to  6f  bushels  per  acre  are  recorded. 

The  name  is  formed  by  shortening  the  Japanese  word  Yoshioka. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1297,  S.  P.  I.  No.  6314;  S.  P.  I.  No. 
6314,  '^Yoshioka,"  Japan;.  S.  P.  I.  No.  8489,  grown  from  S.  P.  I.  No.6314;  S.  P.  I. 
No.  17262,  grown  from  Agrost.  No.  1297-2. 

HABERLANDT. 

The  stems  are  medium  size,  one-fourth  to  three-eighths  inch  in  diameter  at  the  ba^e, 
20  to  40  inches  in  height,  the  average  being  24  to  30  inches,  well  provided  with  numer- 
ous long,  ascending  to  rather  wide-spreading  branches,  the  lower  ones  from  6  to  12 
inches  or  more  in  length;  the  leaves  medium  to  broad,  narrowed  toward  the  tip, 
medium  to  light  green  in  color.  A  plot  grown  in  1905  at  Baton  Rouge,  La.,  had  foli- 
age of  a  very  light  glaucous  green,  much  resembling  a  plot  of  rape  in  color.  The 
same  appearance  was  also  reported  for  this  variety  by  the  Virginia  Agricultural  Experi- 
ment Station.  The  stem  and  long  branches  are  well  set  with  pods  IJ  to  1}  inches 
long  and  three-eighths  to  one-half  inch  wide.  The  seeds  are  medium  or  largo,  the 
present  generation  (1905)  nearly  round,  6 J  to  8  mm.  wide  by  7  to  8  mm.  long,  clear 
greenish  yellow,  shining,  decidedly  paler  when  two  or  three  years  old,  the  third  gen- 
eration back  from  the  present  larger  and  longer,  7  to  8  mm.  wide  by  7  to  9i  mm.  long, 
all  somewhat  flattened;  hilum  deep  brown. 

The  time  required  for  this  variety  to  reach  maturity  varies  from  one  hundred  and 
ten  to  one  hundred  and  thirty  days,  the  average  time  being  somewhere  near  one 
hundred  and  eighteen  to  one  hundred  and  twenty  days.  Two  seed  yields  secured 
were  12^^^  and  13^%  bushels  to  the  acre,  respectively.  The  Haberlandt  ia  one  of  the 
most  promising  varieties  for  hay,  silage  or  green  manuring,  and  for  a  cover  crop. 
From  the  Tokyo  it  can  be  distinguished  only  by  ita  earlier  maturity,  rather  deeper 
greenish  yellow  seed  and  distinctly  brown  hilum. 

This  variety  was  named  in  honor  of  Prof.  A.  Haberlandt,  who  iiret  brought  the  soy 
bean  to  agricultural  notice  in  Europe.    His  work  was  published  in  1878  at  Vienna. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1194,  ''Wliite,'*  S.  P.  I.  No.  6396; 
Agrost.  No.  1539,  S.  P.  I.  No.  8495;  Agrost,  No.  1540,  S.  P.  I.  No.  8493;  S.  P.  I.  No. 
6396,  "White,"  Ping-yang,  Korea;  S.  P.  I.  No.  6397,  Ping-yang,  Korea;  S.  P.  I. 
No.  8493,  grown  from  S.  P.  I.  No.  6396;  S.  P.  I.,  No.  8495,  grown  from  S.  P.  I.  No. 
6397;  S.  P.  I.  No.  9415,  grown  from  S.  P.  I.  No.  8493;  S.  P.  I.  No.  9416,  grown  from 
S.  P.  I.  No.  6397;-  S.  P.  I.  No.  17263,  grown  from  Agrost.  No.  1539-1;  S.  P.  I.  No. 
17271;  grown  from  Agrost.  No.  1^94-1. 

TOKYO. 

The  Tokyo  differs  from  the  medium  greenish  yellow  (Haberlandt)  variety  mostly 
in  a  somewhat  more  vigorous  growth  and  in  later  ripening.  It  is  a  very  large  and 
vigorous,  long-branched  variety;  stems  one-fourth  to  one-half  inch  in  thickness,  28  to 
42  inches  in  height.  In  this  it  scarcely  excels  the  best  records  for  the  Haberlandt,  but 
in  the  average  height  reached,  about  36  inches,  it  considerably  overtops  that  variety. 
The  branches  are  5  to  10  in  number,  the  lower  ones  10  to  15  inches  long,  ascending  or 
upreading,  the  plant  bushy  enough  to  completely  close  the  spaces  between  3J-foot 
rows,  inclined  to  be  top-heavy  and  to  lodge  somewhat  where  grown  thiidy.  The 
leaves  are  large,  3  to  4  inches  long,  2  to  2}  inches  wide,  medium  to  very  dark  green  in 
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color.  The  pods  arc  large,  1}  to  2  inches  in  length,  about  one-half  inch  in  width,  2  to  3 
seeded.  Seeds  large,  7  to  9  mm.  wide  by  7  to  10  mm.  long,  round  or  broadly  elliptical, 
somewhat  flattened  or  occasionally  spherical,  greenish  yellow,  shiny,  paler  and  duller 
with  age.  The  seed  of  later  generations  is  noticeably  smaller  than  that  of  the  earlier 
ones,  probably  due  to  too  thick  planting  of  so  large  a  variety  and  to  forcing  maturity 
in  a  shorter  growing  season. 

The  Tokyo  is  one  of  the  very  best  varieties  for  all-round  use.  It  will  give  heavy 
hay  and  silage  crops,  is  equally  good  for  pasture  and  cover-crop  purposes,  and  where  it 
matures  it  gives  very  good  seed  yields.  Eight  plote  grown  at  Washington  in  two 
different  years  averaged  8J  bushels  of  seed  per  acre,  in  which  the  lowest  yield  was  4 
bushels  and  the  highest  14i  bushels.  The  Kentucky  Agricultural  Experiment  Station 
reports  a  very  much  higher  seed  yield,  with  the  weight  of  green  for  ge  to  the  acre  1 1.84 
and  14.08  tons  from  two  plots,  curing  to 5.44  and  6.16  tons,  respectfvely.  J*^  is  t(X)late  for 
the  beet  results  in  most  Northern  States,  but  it  may  be  replaced  there  by  the  Ilaber- 
landt  variety. 

This  variety  was  named  for  the  Japanese  capital,  where  some  of  the  importatiom 
were  sixnired. 

Numben  and  sources  of  lots  ffrovm. — Agroet.  No.  468,  grown  from  S.  P.  I.  No.  4914; 
Agroet.  No.  696,  grown  on  Potomac  Plata;  Agrost.  No.  1171,  "Beat  Green, ^'  S.  P.  I. 
No.  »409;  Agrost.  No.  1198,  "Late  Ita  Name,"  S.  P.  I.  No.  8424,  Japan;  Agrost. 
No.  1200,  "Medium  Ita  Name,"  S.  P.  I.  No.  8423,  Japan;  Agrost.  No.  1298,  "Medium 
Green,"  S.  P.  I.  No.  6335,  Japan;  S.  P.  I.  No.  4914,  "Best  Green,"  Japan;  S.  P.  I. 
No.  5766,  grown  from  No.  4914;  S.  P.  I.,  No.  6335,  "Medium  Green,"  Japan;  S.  P.  1., 
No.  8423,  "Medium  Ita  Name,"  Japan;  S.  P.  I.  No.  8424,  "Late  Ita  Name,"  Japan; 
S.  P.  I.  No.  9409,  grown  from  S.  P.  I.  No.  5766;  S.  P.  I.  No.  17264,  grown  from 
Agrost.  No.  1198-1;  S.  P.  I.  No.  17265,  grown  from  Agrost.  No.  1200-1;  S.  P.  I.  No. 
17266,  grown  from  Agn)8t.  No.  1171-1;  S.  P.  I.  No.  17267,  grown  from  Agrast.  No. 
1298-2. 

Yellow-Seeded  Group. 

ITO    SAN. 

Ito  San  is  probably  the  best  known  variety  ol  soy  bean  on  the  market.  The  original 
Bource  of  the  variety  is  not  known,  but  it  was  very  probably  one  of  the  early  importa- 
tions made  by  the  Kansas  and  Massachusetts  agricultural  experiment  stations;  per- 
haps by  others  also.  It  has  been  long  and  widely  sold  under  the  names  "Yellow," 
"  Early  Yellow,"  "  Early  White,"  etc.  It  is  said  that  the  name  "  Ito  San  "  was  given 
it  by  Mr.  E.  E.  Evans,  of  West  Branch,  Mich.  The  greatest  value  of  the  Ito  San  lies 
in  its  earliness  and  fairly  large  yield  of  seeds.  It  is  t(X)  small  to  yield  heavily  for  hay, 
silage,  etc.  It  remains,  however,  one  of  the  most  popular  varieties  on  the  northern 
market. 

The  Ito  San  is  a  rather  small,  early  variety,  with  slender  stems  about  one-fourth  inch 
in  thickness  at  the  base,  12  to  28  inches  high,  the  average  being  18  to  24  inches;  the 
branches  are  long  and  numerous,  ascending  or  erect,  nearly  or  quite  equaling  the  main 
stem  in  height;  leaves  small  to  medium,  narrow,  light  gr(»en  to  almost  a  bluish  or 
glaucous  green;  pods  scattered  along  the  whole  length  of  the  main  stem  and  the 
branches,  slender,  IJ  to  1}  inches  long,  three-eighths  inch  wide,  2  or  often  3  seeded. 
The  seeds  are  small,  5  to  6i  mm.  wide,  5 J  to  7  mm.  long,  round  or  slightly  elliptical,  a 
pale  lemon-yellow,  scarcely  shiny  when  fresh,  becoming  paler  and  duller  with  age, 
hilum  occasionally  brownish,  but  normally  yellow. 

Ito  San  commonly  matures  in  from  ninety  to  one  hundred  days,  with  the  average 
between  ninety  and  ninety-five  days.  Occasionally  it  ripens  in  less  than  ninety  days, 
and   in  cold,   wet    seasons  it  will  require   more  than  one  hundred   days.     It  is 
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rather  too  small  for  best  results  as  a  hay  and  silage  crop,  except  where  quick  returns 
are  desired.  The  Kentucky  Agricultural  Experiment  Station  reports  5j^  tons  of  green 
fodder  per  acre,  curing  to  li  tons.  In  Ontario,  Canada,  the  average  height  for  four 
years  was  27  inches  and  average  yield  of  green  hay  8}  tons.  In  1903  the  Kansas 
Agricultural  Experiment  Station  secured  yields  of  14}  to  16^  bushels  of  seed  from 
four  different  plats.  All  showed  a  high  percentage  of  nondehiscence  of  the  pods — 88 
to  96  per  cent.  At  the  Massachusetts  Agricultural  Experiment  Station  the  seed 
yields  have  varied  between  18  and  20  bushels  in  favorable  years. 

Numbers  and  sources  of  lots  grown. — Agrost.  .No.  658,  "Kaiyuski  Daizu;"  Agrost. 
No.  1183,  "Adzuki,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No.  1186,  "Yellow;"  Agn»t. 
No.  1187,  "Early  White,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No.  1189,  "Yellow  Eda 
Mame,"  R.  I.  Agric.  Expt.  Station;  Agrost.  No.  1192,  "Kiyusuke  Daidzu,"  R.  I. 
Agric.  Expt.  Station;  Agrost.  No.  1294,  "Rokugatsu,'*  S.  P.  I.  No.  6326;  Agrost.  No. 
1313,  " Ito San,"  J.  M.  Thorbum  <fe  Co.;  Agrost.  No.  1316,  "Eariy,"  F.  Barteldes  ^  Co.; 
Agrost.  No.  1468,  "Ito  San,"  J.  M.  Thorbum  Sc  Co.;  Agrost.  No.  1475,  "Ito  San," 
Hammond  Seed  Co.;  Agrost.  No.  1478,  "Early  Yellow,"  Curne  Bros.;  Agroet.  No. 
1765,  "Early  Yellow,"  Kansas  Agric.  Expt.  Station;  Agrost.  No.  1973,  union  of  Agrost. 
Nos.  1183,  1186,  1187,  1294;  Agrost.  No.  1974,  union  of  Agrost.  Nos,  1189,  1192,  1316, 
1478,  1540;  Agrost.  No.  1975,  union  of  Agrost.  Nos.  1316,  1468,  1475:  S.  P.  I.  No.  6326, 
"Rokugatsu,"  Japan;  S.  P.  I.  No.  17268,  grown  from  Agrost.  Nos.  1765,  1973,  1974, 
1975. 

MANHATTAJ^. 

The  Manhattan  is  a  dwarf  early  variety  with  medium  stems  15  to  24  inches  high, 
averaging  about  20  inches,  stocky,  branches  short  and  ascending;  leaves  medium  to 
large,  dark  green  in  color;  pods  numerous,  1^  to  2  inches  long,  three-eighths  to  seven- 
sixteenths  inch  wide,  2  to  commonly  3  seeded;  seeds  medium  in  svAe,  round,  broadly 
elliptical  in  outline,  7  to  8  mm.  wide,  7  to  9  mm.  long,  considerably  flattened,  rather 
psde  yellow  with  a  slight  greenish  tinge,  becoming  paler  with  age,  hilum  brown. 

The  Manhattan  variety  is  early  to  medium  early,  requiring  from  ninety  to  one  hun- 
dred and  ten  days  to  reach  maturity,  the  average  being  aV>out  one  hundred  to  one  hun- 
dred and  five  days.  It  is  too  small  to  have  much  forage  value,  and  its  chief  use  will 
be  for  an  early  seed  crop,  to  which  purpose  it  is  fairly  well  adapted.  Several  yields  of 
from  14  to  16  bushels  to  the  acre  are  recorded. 

This  variety  was  named  for  the  location  of  the  Kansas  Agricultural  Experiment 
Station,  Manhattan,  Kans.,  where  the  soy  bean  has  been  under  extensive  experimen- 
tation for  many  years. 

Numbers  and  sources  of  lots  groum. — Agrost.  No.  1295,  S.  P.  I.  No.  6333;  S.  P.  I.  No. 
6333,  "Gosha,"  Japan;  S.  P.  I.  No.  8490,  grown  from  S.  P.  I.  No.  6333;  S.  P.  I,  No. 
9411,  grown  from  S.  P.  I.  No.  6333;  S.  P.  I.  No.  17277,  grown  from  Agrost.  No.  1295-2. 

BUTTERBALL. 

An  early  or  medium  early  variety,  with  short,  stocky,  unbranched  stems,  dark 
foliage,  and  large  yellow  seeds.  Plants  low,  15  to  25  inches  high,  stems  small  to 
medium,  one-eighth  to  one-fourth  inch  in  size  at  the  base,  with  2  to  5  short,  stubby 
branches  near  the  base;  leaves  large,  usually  dark  green.  Pods  broad,  IJ  to  2  inches 
long,  one-half  inch  wide,  2  or  rarely  3  seeded.  The  seeds  are  large,  7  to  8 J  mm.  wide, 
7  to  9  mm.  long,  spherical,  pale  lemon-yellow,  somewhat  shiny,  becoming  much  paler 
and  duller  with  age,  the  hilum  pale  or  slightly  brownish. 

This  variety  is  too  small  to  have  much  value  except  for  earliness  and  large  size 
of  the  seed.  The  last  quality  may  entitle  it  to  attention  in  breeding  experiments. 
It  matures  in  ninety-five  to  ono  hundred  and  ten  days.  Yields  of  8}  and  14|  bushela 
of  seed  to  the  acre  are  recorded. 
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The  name,  Butterball,  was  given  to  this  variety  on  account  of  its  round  yellow  seeds. 

Numbers  cmd  sources  of  lots  grown. — Agrost.  No.  1197,  "Early  Japan,"  R.  I.  Agric. 
Expt.  Station;  Agrost.  No.  1199,  "Early  Ita  Name,"  S.  P.  I.  No.  8422;  S.  P.  I.  No. 
8422,  "Early  Ita  Name,"  Japan;  S.  P.  I.  No.  17273,  grown  from  Agrost.  No.  1197-1; 
S.  P.  I.  No.  17274,  grown  from  Agrost.  No.  1199-1. 

AMHERST. 

A  rather  low  and  stocky,  well-branched  variety,  with  large  leaves  and  broad  pods. 
Stems  medium  to  stout,  one-fourth  to  seven-sixteenths  inch  in  thickness,  12  to  24  or 
30  inches  high;  branches  not  numerous,  ascending  or  appressed,  the  lower  nearly  as 
long  as  the  stem  and  arising  from  very  near  ita  base;  leaves  very  broad  and  lai^e, 
medium  green  in  color;  pods  very  large,  IJ  to  2}  inches  long,  one-half  inch  broad,  2 
or  3  seeded,  borne  on  stem  and  branches  almost  to  the  ground.  The  seeds  are  large, 
spherical,  7  to  9  mm.  in  diameter,  often  scarcely  flattened  in  dorsal  view,  deep  yellow 
with  a  slight  greenish  tinge,  becoming  paler  and  duller  with  age;  hilum  yellow  or 
brownish. 

The  time  required  for  the  Amherst  variety  to  reach  miiturity  varies  from  one  hun<lrerl 
and  five  to  one  hundred  and  thirty  days,  the  average  being  alx)ut  one  hundred  and 
fifteen  to  one  hundred  and  twenty  days.  It  ripens  a  few  days  later  than  the  Guelph 
variety,  which  it  somewhat  resembles  except  in  being  considerably  smaller.  It  has 
been  grown  successfully  in  the  Northern  States  and  is  reported  as  a  fair  to  good  yielder. 
Tests  at  Washington,  D.  C,  have  given  from  5  to  more  than  20  bushels  to  the  acre; 
the  Kansas  Agricultural  Experiment  Station  reports  10  bushels,  while  the  Kentucky 
station  quotes  yields  of  from  26  to  40  bushels  to  the  acre. 

It  will  be  noted  that  the  greenish  tinge  on  the  seeds  indicates  the  relationship  of  this 
with  the  three  greenish  yellow  varieties.  Inspection  of  the  tables  will  show  that  it 
lies  between  Yosho  and  Haberlandt  in  size  and  maturity,  and  rather  nearer  to  the 
latter  in  both.     In  habit  it  is  also  very  near  Haberlandt. 

This  variety  was  named  for  the  Massachusetts  Agricultural  Experiment  Station,  at 
Amherst,  Mass.,  where  soy  beans  have  been  cultivated  for  many  years  from  specially 
imported  seed. 

Numbers  and  sources  of  lots  grotvn. — Agrost.  No.  452,  grown  from  S.  P.  I.  No.  4913; 
Agrost.  No.  1170,  S.  P.  I.  No.  9408;  Agrost.  No.  1296,  S.  P.  I.  No.  6336;  S.  P.  I.  No.  4913, 
"Best  White;-"  S.  P.  I.  No.  5765,  grown  from  S.  P.  I.  No.  4913;  S.  P.  I.  No.  6336, 
"Bakaziro,"  Japan;  S.  P.  I.  No.  8494,  grown  from  S.  P.  I.  No.  6336;  S.  P.  I.  No.  9408, 
gmwn  from  S.  P.  I.  No.  5765;  S.  P.  I.  No.  9413,  grown  from  S.  P.  I.  No.  6336;  S.  P.  I. 
No-  12400,  grown  from  S.  P.  I.  No.  9408;  S.  P.  I.  No.  17275,  grown  from  Agrost.  Nos. 
1170-2  and  1296-2. 

HOLLTBROOK. 

A  fairly  large,  medium  late  variety,  with  long  appressed  or  ascending  branches. 
Stems  fairly  stout,  one-fourth  to  three-eighths  or  one-half  inch  in  diameter  at  the* 
base,  20  to  36  inches  tall,  25  to  30  inches  representing  the  average  height;  branches 
nearly  as  long  as  the  main  stem,  appressed  or  ascending;  leaves  large,  medium  green 
in  color,  pods  quite  thickly  set  on  stem  and  branches,  medium  in  size,  1  to  IJ  inches 
long,  three-eighths  inch  wide,  mostly  2  seeded.  Seeds  medium  in  size,  6  to  7  mm. 
wide,  6  to  8  mm.  long,  some  spherical,  mostly  broadly  elliptical,  somewhat  flattened 
in  dorso-ventral  view,  deep  or  lemon  yellow,  very  shiny,  becoming  paler  and  duller 
with  age;  hilum  usually  pale  brown. 

For  the  most  part  this  variety  has  been  too  late  to  mature  in  the  Northern  States, 
though  it  has  been  called  early  in  Massachusetts  and  Rhode  Island  in  a  favorable 
season.  It  requires  from  one  hundred  imd  Ion  to  one  hundred  and  thirty-five  days 
to  r(»ach  maturity,  the  average  being  al)out  one  hundred  and  twenty  days.     Yields 

S6 


26  SOY    BEAN    VARTfiTIE^. 

of  5,  9,  and  20  bushels  to  the  acre  have  been  secured  at  Washington,  and  still  better 
yields  at  some  other  points.  This  variety  should  make  a  good  hay  and  silage  crop 
where  sown  somewhat  thickly.  When  thinly  sown  it  has  a  tendency  to  become  top- 
heavy  and  to  lodge  somewhat. 

The  Hollybrook  variety  was  originated  by  Messrs.  T.  W.  Wood  A  Sons,  of  Richmond, 
Va.,  as  an  early  selection  from  Mammoth  Yellow.  The  name  "Hollybrook"  was 
given  it  by  thom,  and  is  the  name  of  the  seed  farm  on  which  the  variety  originated. 

Numbers  and  sources  of  lots  grovm. — Agrost.  No.  454,  grown  from  S.  P.  I.  No.  4912; 
Agrost.  No.  976,  S.  P.  I.  No.  r>556;  Agrost.  No.  1169,  S.  P.  I.  No.  9407;  Agrost.  No.  1196, 
S.  P.  I.  No.  3870;  Agroat.  No.  1299,  from  Havre,  France;  Agrost.  No.  1538,  S.  P.  I. 
No.  6379;  Agroat.  No.  2032,  "Hollybrook,"  Arkansas  Agric.  Exp.  Station;  S.  P.  I. 
No.  3870,  China;  S.  P.  I.  No.  4912,  "Common  soy,"  Japan;  S.  P.  I.  No.  5764,  grown 
from  S.  P.  I.  No.  4912;  S.  P.  I.  No.  6379,  grown  from  S.  P.  I.  No.  3870;  S.  P.  I.  No. 
6656,  "The  most  common  soy,"  China;  S.  P.  I.  No.  9407,  grown  from  S.  P.  I.  No. 
4912;  S.  P.  I.  No.  12399,  grown  from  S.  P.  I.  No.  9407;  S.  P.  I.  No.  17269,  grown  from 
Agrost.  No.  976-2;  S.  P.  I.  No.  17270,  grown  from  Agrost.  No.  1169-2;  S.  P.  I.  No. 
17272,  grown  from  Agrost.  ^^o.  1538-1;  S.  P.  I.  No.  17276,  grown  from  Agrost.  No. 
1299-1  and  1299-2;  R.  P.  I.  No.  17278,  grown  from  Agrost.  No.  2032. 

MAMMOTH. 

The  Mammoth  is  the  best  known  and  most  widely  cultivated  variety  in  the  Southern 
States.  It  has  also  been  sold  to  a  considerable  extent  in  the  North,  mostly  because 
of  the  splendid  growth  it  makes,  but  it  has  never  given  satisfaction  there  because 
of  its  lateness.  It  has  been  a  commercial  variety  in  this  country  for  a  great  many 
years,  but  its  origin  is  not  known.  None  of  the  varieties  yet  imported  by  this  Depart- 
ment has  proved  to  be  exactly  the  same  fonn.  The  Hollybrook  is  the  most  closely 
related,  but  differs  in  its  considerably  lower  growth  and  in  being  a  little  earlier  also. 
The  Mammoth  is  the  largest  variety  here  discussed,  though  not  quite  so  tall  as  the 
Riceland  and  Hankow. 

The  main  siems  are  from  one-fourth  to  more  than  one-half  inch  in  diameter  at  the 
base,  from  24  or  30  to  fully  48  inches  in  height,  well  branched  from  quite  near  the 
base,  with  long,  ascending  branches,  the  lower  ones  from  li  t^  2  feet  long,  the  leaves 
very  large,  usually  rather  more  pointed  than  in  the  other  large-leaved  varieties, 
medium  to  dark  in  color;  pods  1  to  IJ  inches  long,  three-eighths  "to seven-sixteenths 
inch  wide,  2  or  often  3  seeded,  scattered  over  the  stem  and  long  branches;  the  seeds 
are  medium  in  size,  6  to  6J  mm.  wide,  6  to  7 J  or  8  ram.  long,  spherical  or  broadly 
oblong  in  outline,  somewhat  flattened,  bright  lemon-yellow,  .shining,  becoming  paler 
and  duller  with  age;  hilum  usually  pale  brown. 

The  time  required  to  reach  maturity  varies  from  one  hundred  and  ten  to  one  hundred 
and  forty  days,  the  average  being  one  hundred  and  twenty  and  one  hundred  and 
thirty  days.  The  yields  of  17  plats  at  Washington  varied  between  4j  and  15  bushels 
to  the  acre,  with  an  average  of  9J  bushels. 

The  name,  Mammoth,  is  very  suitable  for  this  variety,  and  is  coming  into  use  for 
it  in  the  agricultural  press  and  by  some  seedsmen. 

Numbers  and  sources  of  lots  grown. — Agrost.  No.  1195,  "Yellow,"  S.  P.  I.  Np.  4285, 
Virginia;  Agrost.  No.  1300,  "Late,"  F.  Barteldes  &  Co.;  Agrost.  No.  1305,  T.  W. 
Wood  &  Sons;  Agrost.  No.  1307,  "Southern,"  T.  W.  Wood  &  Sons;  Agrost.  No.  1308, 
Iowa  Seed  Co.;  Agrost.  No.  1309,  Johnson  &  Stokej?;  Agrost.  No.  1310,  Plant  Seed  Co.; 
Agrost.  No.  1311,  C.  J.  McCuUough;  Agrost.  No.  1314,  "Late  Yellow,"  Peter  Hen- 
derson &  Co.;  Agnist.  No.  1315,  Northrup,  King  &  Co.;  Agrost.  No.  1465,  "Yellow,'* 
Breck  &  Sons;  Agrost.  No.  1406,"  Yellow,"  Texas  Seed  and  Floral  Co.;  Agrost.  No.  1472, 
"Southern,"  J.  M.  Thorburn  &  Vo.\  Agrost.  No.  1477,  Hammond  Seed  Co.;  Agrost. 
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No.  1976,  union  of  seven  of  alx)vc  serial  numbera;  Agrost.  No.  1977,  union  of  seven 
of  above  serial  numbt^re;  S.  P.  I.  No.  4285,  "Yellow,"  T.  W.  Wood  &  Sons;  S.  P.  I.  No. 
17280,  grown  from  Agroet.  Nos.  1976  and  1977. 

LIST  QF  SYNONYMS. 

The  following  is  a  list  of  the  names  under  which  soy  beans 
have  been  received  from  experiment  stations,  seedsmen,  and  growers 
in  the  United  States.  It  includes  all  the  important  names  under 
which  varieties  have  been  sold  or  written  about  in  the  agricultural 
press,  seed  catalogues,  and  experiment  station  bulletins.  After  each 
such  name  is  given  the  name  under  which  the  variety  is  described  in 
this  bulletin. 


Adzuki Ito  San. 

Black Buckshot. 

Brown  Eda  Mame Eda. 

Crossbred  No.  6 Ogemaw. 

Early  Black Buckshot. 

Early  Green Guelph. 

Early  Japan Butterball. 

Early  ^Tiite Ito  San. 

Early  Yellow Ito  San. 

Extra  Early  Black Buckshot. 

Green Guelph. 

Green  Samarow Samarow. 

HoUybrook HoUybrook. 

Ito  San Ito  San. 

Japanese  No.  15 Kingston. 


Kaiyuski  Daizu Ito  San. 

Kiyusuki  Daidzu Ito  San. 

Kysuki Ito  San. 

Laige  Black Buckshot. 

Late  Yellow Mammoth. 

Mammoth  Yellow Mammoth. 

Medium  Black Buckshot. 

Medium  Early  Black Buckshot. 

Medium  Early  Green Guelph. 

Medium  Green Guelph. 

Ogema Ogemaw. 

Southern Mammoth. 

Yellow Mammoth. 

Yellow  Eda  Mame Ito  San. 


DISTBIBITTION  NTTKBEBS. 


The  following  are  the  serial  numbers  imder  wliich  soy  beans  were 
distributed  by  the  former  Division  of  Agrostology,  with  the  name 
of  the  variety  to  which  each  has  been  referred : 


452.  Amherst. 
454.  HoUybrook. 
468.  Tokyo. 
658.  Ito  San. 
696.  Tokyo. " 
912.  Guelph. 
964.  Riceland. 
969.  Guelph. 
972.  Hankow. 
976.  HoUybrook. 

1169.  HoUybrookN 

1170.  Amherst. 

1171.  Tokyo. 

1183.  Ito  San. 

1184.  Buckshot 

1185.  Eda. 

1186.  Ito  San. 

1187.  Ito  San. 
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1188.  Kingston. 

1189.  Ito  San. 

1192.  Ito  San. 

1193.  Ebony. 

1194.  Ilaberlandt. 

1195.  Mammoth. 

1196.  HoUybrook. 

1197.  Butterball. 

1198.  Tokyo. 

1199.  Butterball. 

1200.  Tokyo. 

1292.  Buckshot. 

1293.  Flat  King. 

1294.  Ito  San. 

1295.  Manhattan. 

1296.  Amherst. 

1297.  Yosho. 

1298.  Tokyo. 


1299.  Hollvbrook. 

1300.  Mammoth. 

1301.  Buckshot. 

1302.  Samarow. 

1303.  Buckshot. 

1304.  Buckshot. 

1305.  Mammoth. 
130(>.  Guelph. 

1307.  Mammoth. 

1308.  Mammoth. 

1309.  Mammoth. 

1310.  Mammoth. 

1311.  Mammoth. 

1312.  Guelph. 

1313.  Ito  San. 

1314.  "Mammoth. 

1315.  Mammoth. 

1316.  Ito  San. 
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1464. 

Guelph. 

1477. 

Mammoth. 

1973. 

Ito  San. 

1465. 

Mammoth. 

1478. 

Ito  San. 

1974. 

Ito  San. 

1466. 

Mammoth. 

1536. 

Nuttall. 

1975. 

Ito  San. 

1467. 

Guelph. 

1538. 

Hollybrook. 

1976. 

Mammoth. 

1468. 

Ito  San. 

1539. 

Haberlandt.  * 

1977. 

Mammoth. 

1469. 

Guelph. 

1540. 

Haberlandt. 

1978. 

Bucknhot. 

1470. 

Samarow. 

1541. 

Ebony. 

1979. 

Buckflhot. 

1471. 

Buckshot. 

1542. 

Browme  and  Baird. 

1980. 

Ebony. 

1472. 

Mammoth. 

1764. 

Guelph. 

1992. 

Ogemaw. 

1473. 

Guelph. 

ir65. 

Ito  San. 

2031. 

Ogemaw. 

1474. 

Buckflhot.    . 

1971. 

Guelph. 

2032. 

Hollybrook 

1475. 

Ito  San. 

1972. 

Samarow. 

2033. 

Buckshot. 

1476. 

Guelph. 

The  following  is  a  list  of  the  serial  numbers  under  which  soy  beans 
have  been  distributed  by  the  Office  of  Seed  and  Plant  Introduction 
and  Distribution,  with  the  name  of  the  variety  to  which  each  is  referred 
in  this  bulletin.  Several  S.  P.  I.  numbers  representing  soy  beans 
not  studied  by  the  writer  are  not  included  in  the  list. 


3870.  Hollybrook. 
4285.  Mammoth. 

4912.  Hollybrook. 

4913.  Amherst. 

4914.  Tokyo. 

5764.  Hollybrook. 

5765.  Amherst. 

5766.  Tokyo. 
6312.  Flat  King. 
6314.  Yosho. 
6326.  Ito  San. 

6333.  Manhattan. 

6334.  Buckshot. 

6335.  Tokyo. 

6336.  Amherst, 
6379.  Hollybrook. 
6386.  Ebony. 

6396.  Haberlandt. 

6397.  Haberlandt. 

6414.  Brownie  and  Baird. 
6416.  Nuttall. 
6556.  Hollybrook. 

6558.  Guelph. 

6559.  Hankow. 

6560.  Riceland. 

8422.  Buttcrball. 

8423.  Tokyo. 

8424.  Tokyo. 
8489.  Yosho. 
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8490.  Manhattan. 

8491.  Buckshot. 

8492.  Ebony. 

8493.  Haberlandt. 

8494.  Amherst. 

8495.  Haberlandt. 

8496.  Nuttftll. 

8497.  Flat  King. 

9344.  (Probably  Hankow.) 

9407.  Hollybrook. 

9408.  Amherst. 

9409.  Tokyo. 

9410.  Flat  King. 

9411.  Manhattan. 

9412.  Buckshot. 

9413.  Amherst. 

9414.  Ebony. 

9415.  Haberlandt. 

9416.  Haberlandt. 

9417.  Brownie  and  Baird. 

9418.  Nuttall. 
11179.  Buckshot. 

12399.  Hollybrook. 

12400.  Amherst. 

13502.  Ogemaw. 

13503.  Guelph. 

16790.  (ProbablyRiceland.) 

17251.  Buckshot. 

17252.  Flat  King. 


17253. 
17254. 
17255. 
17256. 
17257. 
17258. 
17259. 
17260. 
17261. 
17262. 
17263. 
17264. 
17265. 
17266. 
17267. 
17268. 
17269. 
17270. 
17271. 
17272. 
17273. 
17274. 
17275. 
17276. 
17277. 
17278. 
17280. 
17852. 


Nuttall. 

Ebony. 

Kingston. 

Brownie  and  Baird. 

Eda. 

Ogemaw. 

Ogemaw. 

Samarow. 

Guelph. 

Yosho. 

Haberlandt. 

Tokyo. 

Tokyo. 

Tokyo. 

Tokyo- 

Ito  San. 

Hollybrook. 

Hollybrook. 

Haberlandt. 

Hollybrook. 

Butterball. 

Butterball. 

Amherst. 

Hollybrook. 

Manhattan. 

Hjjlly  brook. 

Mammoth. 

Meyer. 


PLATES 


98 


29 


( 


DESCRIPTIOK  OF  PLATES. 

Plate  I.  Frontispiece.  Seeds  of  all  varieties  of  soy  beans  in  natural  sizes  and  color?. 
Black-seeded  group:  1. — Buckshot.  2. — NuttalL  3. — Kingston.  4. — Ebony. 
5. — Flat  King.  6. — Riceland;  one  seed  washed,  one  with  bloom.  6ii. — ^A  laiger 
undetermined  soy  bean  from  Italy.  Brown-seeded  group:  7. — Ogemaw.  8. — Eda, 
showing  different  shades  of  color.  9. — ^Baird  and  Brownie  {the  two  left-hand 
seeds,  Baird;  the  right-hand  seed,  Brownie).  Mottled-seeded  group:  10. — Meyer. 
11. — Hankow;  one  seed  washed,  one  with  bloom,  one  in  dorsal  view.  Green- 
seeded  group:  12. — Samarow.  13. — Guelph.  14. — Yoeho;  one  lateral  view,  one 
ventral  view  showing  hilum.  15. — Haberlandt;  one  lateral  view,  one  ventral 
view  showing  hilum.  16. — Tokyo;  one  lateral  view,  one  ventral  view  showing 
hilum.  Yellow-seeded  group:  17. — I  to  San.  18. — ^Manhattan.  19. — ^Butterball. 
20. — Amherst.     21. — Hollybrook.     22. — Mammoth. 

Plate  II.  Seeds  and  pods  of  the  black-seeded  group.  Seeds  of  different  sizes  in  lat- 
eral and  ventral  (or  hilum)  view,  and  pods  in  lateral  view:  Buckshot,  Nuttall, 
Kingston,  Ebony,  Flat  King,  Riceland,  and  a  larger  undetermined  soy  bean  from 
Italy. 

Plate  III.  Seeds  and  pods  of  the  brown-seeded  and  mottled-seeded  groups.  Seeds 
of  different  sizes  in  lateral  and  ventral  (or  hilum)  view,  and  pods  in  lateral  view: 
Ogemaw,  Eda,  Baird  and  Brownie  (the  four  right-hand  seeds  and  the  upper  pod, 
Brownie;  the  four  left-hand  seeds  and  the  lower  pod,  Baird),  Meyer,  Hankow. 

Plate  IV.  Seeds  and  pods  of  the  green-seeded  and  greenish-yellow-seeded  groups. 
Seeds  of  different  sizes  in  lateral  and  ventral  (or  hilum)  view,  and  pods  in  lateral 
view:  Samarow,  Guelph,  Yosho,  Haberlandt,  Tokyo. 

Plate  V.  Seeds  and  pods  of  the  yellow-seeded  group.  Seeds  of  different  sizes  in  lat- 
eral and  ventral  (or  hilum)  view,  and  pods  in  lateral  view:  Ito  San,  Manhattan, 
Butterball,  Amherst,  Hollybrook,  Mammoth. 
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LErri'R  OF  TRAXSMirrAL 


U.  S.  Department  of  Agricultxtre, 

Bi^REAT  OF  Plant  Indi'stry, 

Office  of  the  Chief, 
Washh\(jtori^  I).  (\,  Xovemher  /?,  1906. 

Sir  :  T  have  the  honor  to  transmit  herewith  a  maniiscript  entitled 
"A  Qiiiek  Method  for  the  Determination  of  Moisture  in  (irain/'  and 
to  reconiniend  that  it  be  published  as  Bulletin  No.  99  of  the  series  of 
this  Bureau. 

By  means  of  the  method  and  apparatus  deseril)ed  it  is  possible  to 
make  complete  moisture  determinations  of  ^rain  in  from  20  to  25 
niinut€\^.  This  makes  it  practicable  in  commercial  work  to  include 
a  definite  statement  of  the  moisture  content  among  the  factors 
Ueterroining  quality. 

This  paper  was  prepared  by  Mr.  Edgar  Brown,  botanist  in  charge 
of  the  Seed  I^aboratory,  and  Dr.  J.  W.  T.  Duvel,  assistant  in  the  Seed 
I  laboratory.  The  illustrations  which  accompany  it  are  necessary  to 
a  full  understanding  of  the  text. 

Respectfully,  B.  T.  (jalloway, 

Chief  of  Bureau, 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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B.  P.   I.— 240. 


A  QUICK  METHOD  FOR  THE  DETERMINA 
TION  OF  MOISTURE  IN  GRAIN; 


QUALITY  OF  EXPORT  CORN. 

During  the  past  few  years  the  commercial  grading  of  corn  has  been 
a  matter  of  much  controversy,  both  in  the  United  States  and  in 
Europe.  Complaints  of  the  poor  condition  of  corn  on  arrival  at 
European  ports  have  been  constantly  increasing,  corn  inspected  at 
American  ports  as  No.  2,  or  ''  prime  sail,''  having  proved  in  many 
eases  unfit  for  feeding  purposes  when  discharged  at  foreign  ports. 
This  uncertainty  as  to  quality  has  already  led  European  buyers  to 
purchase  largely  from  other  corn-growing  countries,  and  unless  the? 
quality  of  corn  exported  from  the  United  States  is  impnrved  our 
foreign  trade  must  inevitably  suffer.  Ijast  year  the  total  quantity 
of  corn  imported  into  France  (general  trade)  was,  in  round  numbei.-, 
twelve  and  three-fourths  million  bushels,  of  which  the  United  States 
furnished  only  20.0  per  cent,  or  approximately  two  and  two-thirds 
million  bushels,  while  Argentina  alone  supplied  MA  per  cent,  or 
approximately  eight  and  one-fourth  million  bushels. 

CAUSES  OF  DETERIORATION. 

The  principal  cause  of  the  deterioration  of  corn  during  transit  or 
ill  storage  is  an  excessive  amount  of  moisture.  Corn  as  it  is  harvested 
in  the  autumn  ordinarily  contains  from  20  per  cent  to  H5  per  cent  of 
water,  depending  on  the  season  and  the  relative  time  of  harvesting. 
Much  of  the  corn  as  it  comes  from  the  fields  goes  directly  into  the 
small  elevators  thruout  the  corn-growing  States,  to  be  transferred 
later  to  the  large  elevators  or  storage  bins  at  the  grain  centers. 
Owing  to  the  cold  weather  usually  prevalent  at  this  season  of  the  year, 
corn  may  be  stored  or  exported  without  much  danger  of  deterioration, 
even  tho  the  water  content  is  relatively  high,  but  with  a  slight  rise  in 
temperature  it  will  begin  to  sweat,  after  which  fermentation  soon  sets 
in,  resulting  in  moldy  and  damaged  grain. 


a  AppHcation  has  been  made  for  a  patent  on  the  apparatus  described  in  tlii^ 
bnnetin,  In  order  that  it  may  be  used  or  manufactured  by  any  person  in  the 
I'nited  States  without  the  payment  of  royalty. 
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8  QUICK   METHOD  FOR   DETERMINING   MOISTURE   IN   GRAIN. 

With  the  present  system  of  grain  inspection,  when  hundreds  of  cars 
must  be  inspected  daily,  and  the  water  content  of  the  corn  is  deter- 
mined only  by  feeling  the  corn  with  the  hand  or  by  biting  the  kernels, 
any  degi*ee  of  accuracy  is  next  to  impossible.  Most  of  this  work  is 
done  in  the  cars  on  the  track  and  sometimes  when  the  mercury  has 
gone  below  the  zero  mark. 

THE  PERCENTAGE  BASIS  FOR  HOISTTJRE  DETERMINATIONS. 

There  seems  to  be  a  growing  demand  among  grain  men  and  inspec- 
tion departments  for  a  more  definite  and  uniform  system  of  grading, 
which  is  .taking  the  form  of  an  agitation  for  uniform  rules  for  grades. 
Any  system  of  uniform  grading  to  be  effective  must  be  based  on  a 
percentage  statement  of  the  A-arious  factors  which  go  to  make  up  the 
quality  and  condition  of  any  particular  lot  of  grain  in  order  to 
insure  uniformity  of  application.  With  this  in  view,  a  considerable 
amount  of  preliminary  work  has  been  done  for  several  years  in  the 
Bureau  of  Plant  Industry,  which  will  later  aid  in  formulating  rules 
to  place  the  grading  of  grain  on  a  basis  which  will  permit  stating 
the  elements  of  condition  and  quality  in  definite  terms. 

Meml>ers  of  boards  of  trade  and  chambers  of  commerce,  as  well  as 
most  grain  inspectors,  have  been  much  in  doubt  as  to  the  practica- 
bility of  incorporating  in  their  rules  a  percentage  statement  of 
moisture  in  grain,  and  with  the  methods  commonly  employed  for 
making  moisture  determinations  the  percentage  system  is  not  suitable 
to  the  present  condition  of  the  grain  trade,  save,  perhaps,  in  a  few 
special  cases.  Heretofore  the  minimum  time  required  to  make  a 
moisture  determination  of  a  sample  of  grain  was  from  six  to  eight 
hours,  and  this  was  accomplished  by  drying  a  carefully  weighed 
ground  sample  in  a  glycerin  oven  or  in  a  vacuum  at  a  temperature 
of  105°  or  108°  C.  If  the  drving  be  done  in  an  ordinary  water  oven, 
such  as  is  commonly  used,  the  time  must  be  extended  to  from  sixteen 
lo  twenty  hours.  To  each  of  these  periods  must  be  added  the  time 
occupied  in  grinding  and  weighing  the  sample  preparatory  to  drying, 
and  likewise  the  time  required  for  the  samples  to  cool  in  the  desicca- 
tor before  the  final  weighing.  If  whole  kernels  are  used  instead  of 
a  ground  sample,  the  time  required  by  the  process  at  present  in  use 
must  be  extended  to  from  sixty  to  ninety-six  hours. 

But,  disregarding  the  time  factor,  the  method  outlined  is  not  appli- 
cable to  commercial  corn  containing  a  relatively  large  percentage  of 
water.  Practically  all  of  the  machines  available  for  grinding  sam- 
ples of  grain  for  analysis  are  of  the  "  burr  "  type,  and  during  the 
grinding  the  temperature  of  the  grain  is  increased  to  such  an  extent 
that  from  0.5  per  cent  to  1.5  per  cent  of  moisture  is  lost  in  the  pro- 
cess of  grinding,  unless  the  corn  has  been  well  cured  and  dried,  in 
which  case  a  moisture  determination  is  not  needed. 
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DESCRIPTION   OF   METHOD.  9 

It  has  therefore  become  neceH^iary  to  devise  ^oiiie  suitable  method 
and  apparatus  for  determining  the  amount  of  water  in  corn  and  other 
grains  before  any  hope  of  placing  the  grading  of  grain  on  o  percent- 
age basis  can  be  entertained  serionsly  at  any  of  our  large  grain  cen- 
ters. It  is  hoped  that  the  method  descril>ed  in  the  following  pages, 
which  is  applicable  to  the  testing  of  wheat  and  other  grains  as  well 
as  corn,  will  1^  suiBciently  rapid  and  easy  to  make  it  of  practical 
vahie  to  the  grain  trade,  and  possibly  to  other  industries. 


The  fundamental  principle"  on  which  this  methoil  of  moisture 
determination  is  based  consists  in  heating  whole  grains  in  oil  to  a 
temperature  considerably  above 
that  of  boiling  water  and  thus 
driving  out  the  water,  which  is 
afterwards  condensed  and  meas- 
ured in  a  graduated  flask.  With 
this  method  it  is  possible  to  deter- 
mine the  |jerrentage  of  water  in  a 
>aniple  of  corn  in  from  twenty  to 
twenty-five  minutes. 

One  hundred  cubic  centimeters 
of  a  good  grade  of  hydrocarbon 
oil  are  measured  and  poured  into  

a    glass    distillation    flask     (see    fig.         F„,,._B„,«n<.e(or»dKhtnBKr,.i„™mplM. 

10).     One  hundred  grams  of  corn 

ai^e  weighed  on  a  torsion  balance  similar  to  the  one  shown  in  fipniv  I, 
the  corn  lieing  emptied  at  once  into  the  flask  containing  the  oil.  The 
neck  of  the  flask  is  closed  with  a  g(X)d  rubljer  stop^wr  carrying  a  ther- 
mometer, the  bulb  of  which  should  extend  well  into  the  mixture  of  oil 
and  corn.  The  side  of  the  flask  is  then  connected  with  a  condenser  by 
means  of  a  second  rubber  stopper.  With  a  strong  gas  burner  the  com 
in  the  oil  bath  is  then  heated  until  the  thermometer  registers  190°  C. 
(374°  F.),  at  which  time  the  flame  is  extinguished.  The  time 
required  for  the  temperature  to  reach  li'0°  C.  will  be  from  ten  to 
fifteen  minutes.  de|>ending  on  the  amount  of  water  in  the  corn  and 
on  the  volume  of  the  flame.     Eight  or  ten  minutes  after  the  flame  has 

o  TblH  iirlnelple  lins  nireiwly  lipeii  iles<Til)e(l  bj-  Dr.  .7.  K.  Iloffiiinni)  in  Zelt- 
schrlft  fiir  .\iiKewiui(1te  (.'lieiiile.  Merlin,  11>02.  ]i.  1103,  nnil  In  the  (iriiiu  Dpiilpra' 
Journal,  Clik-nRO,  Mny,  llMKi.  ii.  52<>.  Ho^exoi  the  ii|>]itirjitiiH  tiXPd  \i\  llofliiiunu 
1111(1  likewise  tlie  details  of  llie  iiietliud  (U-uiibed  bi  liliii  liiitc  ]>ro\od  tuisuitihle 
■where  Inree  uuiiit»erH  of  Hniuplea  are  to  lie  nnnlvzeil  t  onwe(iiient]\  In  ViijoiHt, 
0)05.  experiments  were  begun  to  Kinijillfi  the  Hoffiimiin  uietliotl  ami  to  d(\lse 
iiii  Qiipiinitils  which  would  iirore  priK-tluil  for  Inboi  nlorlef  hiimllhig'  u  lurge 
mmiber  of  HRniples  of  gr:Uii. 
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10        QUICK    METHOD   FOR   DETERMINING   MOISTURE   IN   GRAIN. 

been  removed  the  water  will  have  ceased  dropping  from  the  con- 
denser, and  the  number  of  cubic  centimeters  of  w-ater  contained  in 
the  graduated  cylinder  beneath  the  condenser  tube  can  be  ascertained. 
This  is  the  water  actually  removed  from  the  corn  and  represents  the 
percentage  of  moisture  originally  in  the  sample,  each  cubic  centimeter 
of  water  representing  1  per  cent  when  a  100-gram  sample  is  used. 
By  the  use  of  this  method,  together  with  the  special  apparatus 
described  in  this  bulletin,  a  person  familiar  with  laboratory  work 
and  an  as.sistant  should  be  able  to  make  at  least  200  moisture  deter- 
minations in  a  day  of  eight  hours. 

PBEPARATION  OF  SAMPLES  FOB  MOISTTTBE  DETEBMINATION. 

TAKING  THE  BULK  SA3IPLE. 

Care  in  drawing  the  bulk  sample  from  the  car,  cargo,  conveyer, 
etc.,  is  of  the  utmost  importance  and  can  not  be  too  strongly  empha- 
sized, for  unless  this  part  of  the  work  is  properly  done  the  true  per- 
centage  of  moisture  in  the  grain  can  not  be  determined. 

The  samples  should  be  taken  in  such  a  way  as  to  represent  as 
nearly  as  possible  the  condition  of  the  entire  lot  of  grain  under  con- 
sideration, and  in  this  respect  the  method  herein  described  does  not 
differ  from  any  other  system  of  inspection.  The  number  of  samples 
to  be  drawn  from  different  parts  of  the  bulk  will  depend  upon  the 
quantity  and  quality  of  the  gi*ain  to  be  past  upon.  The  larger  sam- 
ples so  drawn  may  be  analyzed  separately  or  they  may  be  mixt 
together  to  fonn  one  composite  sample  representing  the  entire  bulk 
and  the  smaller  samples  for  the  individual  moisture  determinations 
taken  from  this  mixture,  as  the  conditions  mav  warrant.  If  the 
bulk  of  corn  being  examined  is  of  uniform  quality,  a  moisture 
determination  of  the  composite  sample  will  suffice;  but  if  the  bulk 
lacks  uniformity,  and  particularly  if  of  a  low  grade,  the  samples 
taken  from  different  parts  of  the  grain  under  consideration  or  at 
different  times  during  the  "  running  "  should  be  analyzed  separately. 
At  the  same  time  the  amount  of  grain  represented  by  each  sample 
should  be  estimated.  But  whatever  samples  are  intended  for  mois- 
ture determination  must  be  put  at  once  into  a  suitable  air-tight  con- 
tainer in  order  to  prevent  any  drj'ing  of  the  grain  on  being  exposed 
to  the  air;  otherwise  the  amount  of  moisture  actually  present  can 
not  be  accurately  determined.  This  precaution  is  particularly  im- 
portant in  the  case  of  samples  drawn  from  any  bulk  lot  of  grain 
which  has  begun  to  sweat. 

TAKING   THE    SAMPLE    FOR   THE    ^lOISTFRE   TEST. 

The  accuracy  of  any  method  of  determining  moisture  depends 
primarily  on  the  small  sample  used  for  the  test  being  thoroly  repre- 
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PREPAKATION    OF    SAMPLES.  11 

sentative  of  the  bulk  sample.  In  order  that  the  small  sample  may 
be  representative,  the  bulk  sample  should  be  thoroly  mixt  and  small 
portions  taken  from  different  parts  of  it.  The  greatest  accuracy 
can  be  secured  thru  the  use  of  some  form  of  mechanical  mixer  and 
sampler,  and  the  on^  shown  on  pages  12  and  13  of  Circular  3-1,  Re- 
vised, Office  of  Experiment  Stations,  modified  so  as  to  be  adapted 
for  larger  grain,  is  recommended. 

SIZE   OF   SAMPLE    FOR    THE    MOISTURE    TEST. 

The  size  of  the  sample  to  be  taken  for  the  individual  moisture  test 
may  be  varied,  but  experience  has  shown  that  100  grams  of  whole 
kernels  give  the  most  satisfactory  results,  which  quantity  has  there- 
fore been  established  as  the  standard  for  the  method  and  apparatus 
for  testing  corn  herein  described.  This  is  a  sufficiently  large  quan- 
tity to  insure  the  securing,  without  difficulty,  of  a  representative 
sample.  Moreover,  when  samples  containing  100  grams  are  used, 
eveiy  cubic  centimeter  of  water  expelled  from  the  grain  represents  1 
per  cent  of  moisture,  and  the  readings  in  the  graduated  cylinders  are 
in  percentages'as  well  as  in  volume,  thereby  reducing  the  chances  of 
error  to  a  minimum. 

WEIGHING   THE    SAMPLE    FOR   THE    MOISTURE    TEST. 

In  making  moisture  determinations  according  to  the  method  out- 
lined in  the  foregoing  pages,  the  use  of  delicate  analytical  balances 
is  obviated.     An  ordinary  torsion 
balance  similar  to  the  one  shown  as 
figure  1,  w^hich  is  sensitive  to  one- 
thirtieth  of  a  gram  and  can  be  pur- 
chased   for  about  $15,   w^ill    serve 
every   purpose.     A   more   delicate 
balance  is  entirely  unnecessary  when     fio.  2.-Aiuminuin  weighing  pan  for  trans- 
it is  remembered  that  one  kernel  of       ^^'""»  «'»'"  samples  to  the  distillation 

com  weighs  approximately  one- 
third  of  a  gram.  The  scale  pans  are  0  inches  in  diameter,  and  the  side 
beam  shows  5  grams,  gi*aduated  in  one  himdred  divisions,  each  one- 
twentieth  of  a  gram,  and  the  total  capacity  of  the  balances  is  2  pounds, 
or  907  gi'ams.  Balances  of  this  kind  are  easily  operated,  and  the  time 
consumed  in  the  weighing  need  not  be  longer  than  that  required  for 
the  pharmacist  to  weigh  out  the  prepared  drugs  for  his  medicines. 

A  specially  constructed  scale  pan,  such  as  is  shown  as  figure  2, 
should  be  secured  to  facilitate  the  transferring  of  the  weighed 
samples  to  the  distillation  flasks,  the  opening  in  the  end  of  the  scoop 
being  of  the  same  size  as  the  neck  of  the  flasks — 1  inch.     If  made  of 
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light  material,  preferably  aluminum,  a  scoop  of  this  kind  need  not 
weigh  more  than  50  or  75  grams  and  can  be  substituted  for  one  of 
the  scale  pans  or  used  with  a  counterpoise.  The  scoop  should  be 
about  4  inches  wide. 

GRINDING  THE  GRAIN   UNNECESSARY. 

The  whole  kernels  are  used  for  making  the  moisture  determination, 
thus  doing  away  with  the  preliminary  grinding  of  the  samples:  in 
fact,  the  method  described  is  not  applicable,  without  some  modifica- 
tion, to  samples  of  ground  grain.  Ground  samples  have  a  tendency 
to  cake  in  the  bottom  of  the  flask  and  prevent  a  free  circulation  of 
the  oil,  with  a  corresponding  variation  in  the  temperature  at  different 
points  in  the  sample  of  meal,  and  the  results  obtained  are  not  reliable. 
Moreover,  the  grinding  of  samples  for  the  determination  of  moisture 
in  commercial  grain  is  always  to  be  avoided.  Grain  of  this  character 
generally  contains  a  high  percentage  of  moisture,  and  with  the 
"  burr "  type  of  mill  usually  used  for  gi'inding  samples  of  this 
kind  the  friction  developed  during  the  grinding  causes  a  rise  in 
temperature  and  a  corresponding  loss  of  moisture.  This  loss  of 
moisture  increases  as  the  water  content  of  the  grain  increases,  and 
in  samples  of  grain  which  have  begun  to  sweat  this  loss  is  frequently 
as  much  as  1^  per  cent. 

OIL  FOR  THE  HOISTTTRE  TEST. 
QUALITY  REQUIRED. 

In  securing  an  oil  suitable  for  the  bath  in  which  the  com  is  to  be 
heated,  five  primary  factors  must  be  taken  into  consideration: 

(1)  The  oil  must  be  free  from  water. 

(2)  It  must  be  an  oil  having  a  comparatively  low  viscosity,  so 
that  it  will  run  freely  at  ordinary  room  temperature. 

(3)  The  flash  point  must  be  sufficiently  high  to  avoid  danger  of 
an  explosion  or  fire. 

(4)  The  saponification  value  should  be  zero. 

(5)  The  oil  must  be  cheap. 

Experiments  have  demonstrated  that  any  of  the  pure  hydrocarbon 
oils  showing  a  composition  within  the  range  of  the  two  samples  in- 
dicated below  will  give  satisfactory  results : 

No.  1.  No.  2. 

Specific  gravity  at  15.5°  C 0.9095  0.  S0.j7 

Viscosity  at  20°  C.  (Engler) 19.2  6.2 

Flash  iK)lnt  (open  cup) degrees  centigrade 205  175 

Fire  point   (oi>en  cup) do 245  210 

Saponification   value None.  None. 

An  oil  similar  to  sample  No.  1  is  to  be  preferred  to  sample  No.  2, 
owing  to  the  difference  in  the  flash  point,  altho  the  latter  may  be 
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used  with  safety  if  the  necessary  precautions  are  taken  to  prevent  the 
tempt»rature  running  too  high ;  however,  an  oil  with  a  flash  point  as 
low  as  175°  C.  in  an  open  cup  is  not  to  be  recommended  for  general 
use.  An  oil  with  a  flash  point  of  from  200°  to  205°  C.  (open  cup) 
and  a  viscosity  of  10  or  15  at  20°  C.  (Engler)  is  more  desirable. 
Oils  of  this  character  are  found  among  many  grades  of  lubricating 
oils,  especially  those  known  as  "  engine  oils,"  and  can  be  purchased 
in  barrel  lots  for  about  12^  or  15  cents  a  gallon. 

As  the  moisture  is  liberated  from  the  grain  the  foaming  of  the  oil 
will  be  quite  pronounced,  and  the  flask  must  be  sufficiently  large  to 
prevent  the  foaming  oil  from  being  carried  over  into  the  condenser 
tube.  The  foaming  can  be  greatly  reduced  by  the  addition  of  from 
15  to  20  per  cent  of  paraffin,  but  this  is  usually  unnecessary. 

QUANTITY   REQUIRED. 

The  quantity  of  the  oil  in  the  distillation  flask  admits  of  a  wide 
variation,  it  being  only  necessary  to  have  such  a  quantity  of  oil  that 
all  of  the  grain  used  for  the  test  will  be  immersed.  One  hundred 
grams  of  com  require  approximately  100  cubic  centimeters  of  oil, 
while  if  only  50  grams  of  grain  are  used  the  quantity  of  oil  can  be 
reduced.  The  quantity  of  oil  used,  however,  is  not  an  important 
factor,  inasmuch  as  the  greater  part  of  it  can  be  recovered  by  empty- 
ing the  contents  of  the  flask  into  a  colander  at  the  close  of  the  test 
and  allowing  the  oil  to  drain  off.  The  oil  so  recovered  can  be  used 
again  with  equally  as  good  results  as  with  fresh  oil.  But  even  if  the 
oil  is  not  used  a  second  time,  1  gallon,  costing  12^  or  15  cents,  is  suf- 
ficient for  forty  tests. 

DESCBIPTION  OF  THE  APPABATTTS. 

In  devising  the  apparatus  for  making  moisture  determinations  in 
accordance  with  the  method  outlined  in  these  pages,  the  principal 
aim  has  been  to  secure  an  apparatus  suitable  for  laboratories  engaged 
in  determining  the  percentage  of  water  in  samples  of  commercial 
grain.  The  following  description  and  the  accompanying  illustra- 
tions (figs.  3,  4,  5,  6,  7,  and  8)  show  the  detailed  construction  of  the 
apparatus. 

THE   EVAPORATING    CHAMBER. 

For  the  want  of  a  better  term  the  name  "  evaporating  chamber  " 
has  been  applied  to  that  part  of  the  apparatus  in  which  the  sam- 
ples of  corn  immersed  in  the  oil  are  heated.  (See  figs.  4  and  5.)  The 
evaporating  chamber  (B)  is  made  of  a  good  quality  of  galvanized 
iron  and  is  divided  into  six  compartments,  as  shown  in  figure  4. 
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A  six-conipai-tment  chamber  is  here  described,  it  being  the  best 
for  ordinary  work ;  however,  the  apparatus  can  be  made  with  a  sin- 
gle compartment  or  with  a  dozen  or  more,  if  so  desired.  Each  of 
the  compartments  is  lined  thruout  with  heavy  asbestos.     In  addition 
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to  the  asbestos  lining  the  front  of  the  chamber — the  wall  next  to  the 
condenser — is  covered  with  heavy  asbestos  on  the  outside. 

The  front  of  the  evaporating  chamber  and  the  two  ends  (figs.  4 
and  5)  rest  on  an  iron  stand  (C),  while  the  w^all  at  the  back  of  the 
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chamber  extends  only  to  the  line  u  ii\  which  is  5  inches  above  the 
base.  (See  fig.  4.)  This  side  is  left  partially  open  to  facilitate  the 
lighting  of  the  burners  and  to  give  a  better  supply  of  air.     A  2-inch 
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hole  should  likewise  be  cut  in  each  end  of  the  apparatus  about  4i 
inches  from  the  base,  in  order  to  give  a  greater  supply  of  air  to  the 
two  end  burners;  this,  however,  is  not  shown  in  the  illustrations. 
The  different  parts  of  the  evaporating  chamber,   including  the 
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asbestos  lining  and  covering,  are  fastened  together  with  the  screw 
bolts  (figs.  4  and  5,  ^).  The  different  compartments  are  each  made 
5f  inches  square  inside,  and  are  separated  from  each  other  by  two 
partitions,  each  with  a  double  thickness  of  asbestos,  and  a  quarter- 
inch  air  space   (A),  so  that  w^hen  the  heat  is  turned  off  from  one 

compartment  the  sample  of  corn  in  the 
flask  Avithinwill  in  no  way  be  affected 
by  the  heat  from  an  adjoining  com- 
partment should  it  still  be  in  op)era- 
tion.  These  partitions  extend  2^ 
inches  below  the  ledges  (?)  which  sup- 
port the  flasks  (/?) ,  in  order  to  prevent 
the  flame  of  any  one  burner  from 
spreading  into  an  adjoining  compart- 
ment. Within  each  compartment,  6i 
inches  from  the  top  of  the  chamber* 
is  a  galvanized-iron  ledge  (?)  for 
supporting  the  wire  gauze;  flask,  etc.* 
the  ledge  being  cut  in  such  a  way  as 
to  form  a  hole  4^  inches  in  diameter. 
In  order  to  prevent  the  brass-wire 
gauze  from  becoming  badly  distorted 
bv  the  action  of  the  heat,  it  should  be 
held  in  place  by  means  of  a  second 
piece  of  galvanized  iron  (/'),  which 
fits  into  the  compartment  and  has 
a  hole  of  the  same  diameter  as  the 
support  (i). 

On  the  plate  holding  the  gauze 
firmly  in  place  (see  fig.  4)  rests  a 
flanged  pipestem  triangle  (y),  which 
servos  to  raise  the  flask  (p)  about  one- 
half  inch  above  the  brass-wire  gauze, 
this  being  essential  in  order  to  prevent 
the  corn  which  lies  directlv  on  the 
bottom  of  the  flask  from  becoming  too 
highly  heated.  If  the  flask  rests  on 
the  gauze,  the  kernels  in  contact  with 
the  bottom  of  the  flask  directlv  over 
the  flame  will  become  carbonized  and  the  percentage  of  water  expelled 
will  be  too  large.  The  interior  arrangement  of  each  compartment  is 
more  clearly  shown  in  figure  9.  The  length  of  the  flanged  pipestem 
forming  the  sides  of  the  triangle  is  4  inches.  The  gauze  is  30-mesh^ 
made  of  No.  31  brass  wire. 
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5.— Plan  of  enrl  of  apparatus  for  mois- 
ture deierrai  nation. 


A,  condenser:  B,  evaporating  chamber; 
(',  stand-supporting  condenser  and  evapo- 
rating chamber,  c,  overflow  pipe;  (/.washer 
soldered  to  bottom  of  condenser  tank;  e, 
rubber  stopper  supporting  condenser  lube; 
<7,  screw  bolts;  i,  ledge  for  supporting  gauze, 
triangle,  and  flask;  i',  galvanized  iron  ring 
above  gauze;  j,  flanged  pipestem  triangle; 
k,  covers;  in,  handle  on  cover;  p.  distilla- 
tion flask;  q,  thermometer;  r,  rubber  stop- 
per; s,  condenser  tube;  t.  graduated  meas- 
uring cylinder;  r,  braces;  x,  burner;  x*.  ex- 
tra stopcock  beneath  burner;  y,  gas  pipe; 
y'  support  for  gas  pipe. 


DESCRIPTION   OF   THE  APPABATUS. 


Each  compartment  is  provided  (see  fig.  3)  with  an  asbostos-lined 
cover  (k)  having  a  hole  (I)  in  the  center,  thru  which  the  neck  of  the 
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flask  (p)  projects.    The  hole  in  the  galvanized  iron  is  made  about  one- 
fourth  inch  larger  than  the  hole  in  the  asbestos  lining,  the  latter  having 
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a  diameter  of  IJ  inches,  thus  forming  a  one-eighth  inch  asbestos  pro- 
jection {!')  to  lessen  the  danger  of  breaking  the  necks  of  the  flasks  in 
placing  or  removing  the  covers.  Each  cover  is  provideti  with  a 
wooden  handle  (iii)  and  u  five-eighths  inch  flange  (n),  the  latter  hav- 
ing 11  small  notch  at  o,  directly  opposite  the  notch  (o')  in  the  side  of 
'the  chamber.  The  asbestos  in  the  notch  {o')  in  the  wall  of  the 
chamber  should  project  sufficiently  to  form  a  cnshion  to  protect  the 
glass  tube  leading  thru  the  notches  o,  o'  to  the  condenser. 

THE   CONDENSER. 

The  condenser  {figs.  3  and  5.  .1)  consists  of  a  plain  copper  tank  4 
inches  wide.  12  inches  high,  and  of  the  same  length  as  tlie  evaporating 
chamber  {B).  In  the  bottom  of  the 
tank  at  points  directly  opposite  the 
center  of  each  of  the  compartments 
of  the  evaporating  chamber  are  cnt 
1-incIi  holes  for  receiving  the  per- 
forated rubber  stoppers  {e)  thru 
which  the  ends  of  the  glass  con- 
denser tubes  (s)  project  into  the 
measuring  cylinders  (/).  Heavy 
w^^  one-eighth    inch   washer.s    {d)    are 

H^H     j^\         soldered   around   the  holes   in   the 
^^^^J^B»^     1  bottom  of  (he  tank,  so  that  the  mb- 

^m^^^^^H  I         ber  stoppers   (c)    bearing  the  c-on- 

M^^^H^ftl^lliAfl^^     denser  tnl)es   (n)   can  be     pi-est 
^^^^^^^^^^^■II^^Bl     firmly,  avoiding  the  possible 

^^^^^^^^^^^^^^^^^^H     danger  leaking  from 

I^^^^^^^^^^^^^^^^^^H  the 

I^^^^^^^^^^^^^^^^^^WI    ders.     Til r II     the     condenser    tank 
passes  a  stream  of  cold  water,  en- 
tering thru  the  valve  (a)  and  pas.s- 
.    Connected  with  the  valve  («)  is  a 
hich  extends  the  full  length  of  the 


—End  view  of  apijan 


ing  out  at  the  overflow  pipe  (. 

three-eighths  inch  pipe   (&)■ 

tank.     In  this  pipe,  near  each  condenser  tube,  are  two  small  hole: 

(//).  drilled  at  such  an  angle  that  the  cold  water  entering  the  tank 

will  fall  directly  o\\  the  glass  condenser  tubes.     In  order  tii  prevent 

the  sides  of  the  tank  from  bulging,  extra  braces  (f)  should  be  put  in 

everv  IG  or  18  inches. 


THE  STAND  SI  n'ORTlM;  THE  P.VAI-ORATING  CHAMBER  AND  CONDENSER. 

The  stand  (see  figs.  3  and  5)  supporting  the  condenser  (.1)  and 
the  evaporating  cliamber  (/f)  is  miide  of  angle  iron,  with  1-inch 
Fides  and  three  thirty -seconds  inch  thick.     The  total  height  of  the 
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stand  is  9J  inches,  which  raises  the  bottom  of  the  condenser  tank  ^J 
inches  above  the  work  table,  lesivinp  ample  room  for  tlie  8-inc!i  meiis- 
uring  flasks  ( i)  to  be  placed 
under  the  condenser  tubes. 
The  corners  of  the  stand 
are  strengthened  by  the 
braces  (c).  The  cross 
piece  {w)  at  the  back  of 
the  stand  is  dropt  4  or  5 
inches  in  order  to  facili- 
tate the  manipulation  of 
the  burners. 

Between  the  burners  (x) 
and  the  gas  pipe  (y)  is  in- 
serted an  extra  stopcock 
{x').  With  the  extra 
stopcock  directly  beneatli 
the  burners  the  flow  of 
gas   can   be   regulated   by 

setting  either  the  valve   in         evaporallng  chamber,  flionliig  ihe  p.,Mimii  or  Ihc  tti- 

the  burner  (x)  orthestop-       »nBii'i»'.T'hrBiiii7,i-. 

cock  {x'),  using  the  remaining  one  for  turning  on  and  off  tlie  gas. 
(Figs.  3  and  5.)  The  gas  pipe  (i/)  witii  the  attached  burners  ciiu  he 
raised  or  lowered  by  loosening  the  nuts  (s)  at  the  slotted  supports 
(y')  at  either  end  of  the  stand. 

THE  mSTILLATlON   FLASKS. 

The  flasks  {figs.  4  and  5,  p)  iu  which  the  mixture  of  corn  and  oil 
is  heated  are  primarily  distillation  flasks  having  short  necks  and 
specially  constructed  side  tubes. 
{Fig.  lb.) 

The  flasks  have  a  capacity  of 
approximately  1.000  cubic  centi- 
meters. The  necks  of  the  flasks 
have  a  diameter  of  2J  centime- 
ters and  are  made  without  a 
flange  and  sufficiently  heavy  to 
stand  tight  corking.  The  side 
tube,  which  is  7  or  8  millimeters 
in  internal  diameter,  is  insert- 
ed approximately  3  centimeters 
from  the  top  of  the  neck.  The 
respective  lengths  of  the  three  arms  of  the  side  tube  are  fii.  7.  and 
3  centimeters.     The  bend  between  the  two  long  arms  is  li  centi- 
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metei-s  below  a  horizontal  line  drawn  from  the  top  of  the  neck  of 
the  fliisk.  The  total  height  of  the  flasks  should  be  17  or  17i  centi- 
metei"s,  or  yuch  that  one-half  centimeter  or  more  of  the  neck  will 
protrude  thru  the  covers  (A)  of  the  evaporating  chamber  in  order  to 
pi-otect  the  rubber  stoppers  (r)  as  much  as  possible  from  the  action 
of  the  high  temperatures. 

THE   THERMOMETERS. 

While  any  standard  cheiniciil  thennometer  may  be  utilized,  a 
thermometer  graduated  in  degrees  from  100°  C.  to  210°  C.  has  been 
found  most  convenient.  The  lOO-degree  mark  should 
come  just  at  the  top  of  the  rubber  stopper  in  the  flas-U 
(17  centimeters  from  the  bulb  end  of  the  thermom- 
eter), so  that  the  rapidity  of  tlie  rise  in  tem|)erature 
can  be  watched  if  desirable  after  the  water  l)egins  to 
pass  over.  The  total  length  of  such  a  thermometer 
need  not  be  more  than  27  or  28  centimeters.  The  bulb 
end  of  the  thermometer  should  extend  well  into  the 
mixture  of  corn  and  oil,  approximately  1  centimeter 
from  the  bottom  of  the  flask. 

THE  (■(J^l^E^SER  tubes. 

The  construction  of  the  condenser  tubes  (figs.  3  and 
5),  as  represented  at  s  in  the  detailed  drawings,  i? 
shown  in  figure  11.  The  thimble  at  the  top  is  22  milli- 
meters in  diameter  inside  and  3  centimeters  deep,  giv- 
ing ample  space  to  make  good  connection  with  the  dis- 
tillation flasks  by  means  of  a  rubber  stopper  on  the 
end  of  the  side  tubes.  The  diameter  of  the  remaining 
part  of  the  tube  is  approximately  7  millimeters,  the 
tube  having  a  total  length  of  33  centimeters,  so  that 
the  top  of  the  tube  will  stand  about  one-half  centime- 
Fui.  11.— <-.mii.Qsir  ter  alxive  the  top  of  the  water  tank  and  the  bottom  of 
'"'"'  the  tube  project  about  2  centimeters  below  the  rubber 

stopiA'r  (-  at  tlie  bottom  of  the  tank.  The  lowerend  of  the  tube 
should  be  cut  at  an  angle,  as  shown  in  the  illustration. 

THE  (iR.vniATED  CYLINDERa  tYlR  COLLECTING  AKD  MEASCBINO  THEWATEB. 

,V  (trnvenient  form  of  container  for  collecting  and  measuring  the 
amount  of  water  exjielled  from  the  grain  is  shown  in  figure  12. 
Each  of  the  two  cylinders  here  shown  is  20  centimeters  (approsl- 
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mately  8  inches)  high  and  is  graduated  in  fifths,  the  one  with  a  read- 
ing capacity  of  20  cubic  centimeters  and  the  other  with  a  read- 
ing capacity  of  25  cubic  centimeters.  For  samples  of  very  wet  grain 
larger  measuring  cylinders  will  be  necessary.  With  the  graduations 
in  fifths  it  is  veiy  easy  to  make  the  reading  in  tenths  of  a  per  cent, 
which  is  a  sufficiently  close  percentage  for  all  commercial  grading 
of  grain,  as  samples  takeh  on  different  days  will  show  a  much  wider 
variation.  The  graduations  are  in  cubic  centimeters,  so  that  when 
100  grams  of  grain  are  used  for  the  test  the  percentage  of  water 
can  be  seen  at  once,  1  cubic  centimeter  of  water  representing  1  j>er 
cent.  The  cylinders  shoulc^  be  of  a  uniform  height,  so  that  they  can 
be  used  indiscriminately  beneath  any  of  the  condenser  tul^e-^. 

In  expelling  the  water  from  the  corn 
a  small  quantity  of  oil  (less  than  one- 
half  a  cubic  centimeter)  is  carried  over 
into  the  graduated  cylinders,  which 
prevents  them  from  drying  rapidly 
after  the  readings  have  been  made  and 
the  contents  emptied  at  the  close  of 
the  test.  However,  preparatory  to 
their  being  used  again  the  cylinders 
must  be  cleaned  and  dried,  which  can 
b^st  be  done  with  a  test-tube  cleaner 
having  a  small  piece  of  sponge 
attached  to  the  end. 


COKPAmSON  OF  BBSXTUTS  WITH  DE- 
TERMINATIONS MADE  IN  A  W ATEB 
OVEN. 
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Fig.  12. — Graduated  cylinders  for  measur- 
Ingr  the  water  expelled  from  the  grain. 


The  method  and  the  apparatus  for 
making  moisture  determinations  of 
corn  as  described  in  the  foregoing 
pages  is  so  radically  different  from 
ihat  commonly  used  in  chemical  laboratories  that  a  comparison  of 
results  seems  advisable. 

Duplicate  tests  were  made  according  to  the  rapid  method  and 
likewise  in  a  water  oven,  the  average  percentage  of  moisture  obtained 
in  each  case  being  shown  in  Table  I. 
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Table  I. — Moisture  in  corn  samples  as  determined  hy  quick  method  and  in  trater 

oven. 


Sample  No.— 


Moisture '  Moisture ; 
I    deter-    ,    deter-    i 
I    mined     mined  in '  i 
1  by  quicic      water     | 

method.       oven,     i 


Sample  No.— 


Moi«»ture  Moisture 
deter-    I    deier- 
mined    I  mined  in 
by  quick      water 
method.  I    oven. 


Per  cf-nt.  ! 

1 13. 10  I 

2 13.20  I 

8 26. 15  ' 

4 14.05  1 

5 13.43  ' 

6 27.05 

7 22.25 

8 20.40 

9 13.45 

10 : 1H.15 

11 12.43 

12 20.44 

13 !  13.55 

14 11.90 


Per  ceiit.  i 

12. 93  I  15 

12.88  I  16 

26.01  :  17 

13.75  18 

13.44  19 

26. 78  20 

22. 00  21  

20. 67  .  22 

13. 42  23 ^. 

17. 94  24 • 

12. 39  25 

20.21  26 

13.42  27 

11.86  '2H 


Per  cent. 
13.30 
12.80 
20.40 
24.85 
26.90 
21.55 
20.44 
19.00 
17.76 
12.05 
20.36 
18.48 
11.60 
13.14 


Percent. 
12. 9S 
1*2.^4 
20.24 
24.58 
26.90 
20.98 
20.  S2 
19.08 
17.74 
12.10 
20.31 

is.n 

11.54 
13.01 


From  the  28  samples  represented  in  the  foregoing  table  the  average 
moisture  obtained,  according  to  the  quick  method,  was  17.40  per  cent 
and  the  average  of  the  determinations  made  in  a  water  oven  was  lT.2ri 
per  cent,  a  difference  of  O.l-t  per  cent.  This  difference  is  favorable 
to  the  quick  method,  for  the  percentage  of  moisture  obtained  by  dry- 
ing starchy  grains  in  a  >vater  oven  is  slightly  below-  the  actual  amount 
i)f  free  water  in  the  grain. 

In  the  majority  of  cases  the  whole  kernels  were  likewise  used  for 
making  the  moisture  tests  in  the  w^ater  oven,  the  drying  being  con- 
tinued from  ninety-six  to  one  hundred  and  twenty  hours,  and  in  the 
case  of  exceptionally  hard  kernels  the  drying  w^as  prolonged  to  one 
hundred  and  thirty-six  hours  or  more. 

The  whole  kernels  were  used  in  order  to  obviate  the  loss  of  water 
due  to  grinding,  which  in  case  of  samples  having  a  high  percentage 
of  moisture  is  considerable.  One  sample  gave  26.01  per  cent  from  the 
whole  kernels  and  24.36  per  cent  from  the  ground  sample;  another, 
35.(*>8  per  cent  from  the  whole  kernels  and  34.75  from  the  ground 
sample.  The  average  of  16  samples  gave  20.13  per  cent  for  the  whole 
kernels  and  20,05  per  cent  for  the  ground  sample,  the  moisture  con- 
tent of  the  different  samples  varying  from  12.71  per  cent  to  35.68 
per  cent. 

VARIATIONS   IX  DUPLICATE.  TESTS. 

t 

The  amount  of  variation  in  different  tests  made  at  the  same  time 
from  the  same  lot  of  corn  will  depend  largely  on  the  uniformity  of 
the  samples  and  on  the  care  of  the  operator. 

If  the  corn  being  analyzed  is  of  inferior  quality,  containing  a 
number  of  rotten  kernels,  or  is  a  mixture  of  wet  and  dry  corn,  it  is 
almost   impossible  to  get   samples  of   100  grams  each   which  Avill 
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give  the  same  results,  and  in  .such  cases  a  variation  of  one-half  of  1 
])er  cent  or  more  is  to  be  expected,  whatever  method  is  used  for 
determining  the  percentage  of  moisture.  But  if  the  corn  being  ex- 
amined is  of  uniform  quality  and  the  moisture  determinations  are 
carefully  made,  the  variation  in  the  results  of  duplicate  tests  will 
usually  not  exceed  one-fifth  of  1  per  cent,  while  many  samples  will 
give  a  much  smaller  variation.  However,  a  variation  of  even  one- 
half  of  1  per  cent  is  sufficiently  close  for  all  commercial  work,  inas- 
much as  two  samples  taken  on  different  days  or  from  different  parts 
of  the  same  car  or  cargo  will  generally  show  a  much  greater  variation 
than  this. 

Table  II  shows  the  results  of  the  determinations  of  15  samples  of 
corn,  representing  almost  all  grades  from  new  corn  to  wet  and  larvae- 
eaten  samples,  in  which  the  average  variation  is  0.22  per  cent. 

Table  II. — Variations  in   the  percentage  of  moisture  obtained   from  (Jifferent 

tests  made  from  the  same  lot  of  corn. 


Sample  No.— 

Moisture. 

Per  rait, 
11.8 
13 

11.75 
13 
17.9 

Average. 

Per  rait. 
11.9 
13.14 
11.6 
13.16 
17.68 
13.7 
20.4 
11.3 
20.8 
26.15 
13.2 

27.  a-> 

'        24.  H5 
34.9 
35.98 

] 

Varifl- 
lion. 

1 

Per  rent. 
11.95 
18.15 
11.4 
13.2 
17.7 
13.8 
20.4 
11.3 
20.7 
26.2 
13.2 
27 

24.8 
34.8 
35.9 

Per  rent. 
11.8 
13.1 
11.75 
18.1 
17.6 
13.4 
20.3 
11.3 
20.9 
•26.1 
13.2 
27.1 
24.9 
35 
36.05 

Per  rent. 
12.1 
13.2 
11.7 
13 

17.7 
13.9 
20.7 
11.3 

Per  cent. 
11.8 
13.1 
11.4 
13.1 
17.5 
13.7 
20.3 



Per  rent. 
11.95 
13.3 
11.7 
13.4 

Per  rent. 
0.3 

2 

3 

.3 
35 

4 

5 

.4 
.3 

6 

.5 

7 

.-1 

8 

.  .          . 



.0 

9 

.1 

10 

,1 

11 



.0 

12 

.1 

13 

.1 

14 



.2 

15 

> 

,15 

SUMM 

ABY. 

(1)  The  principal  cause  of  the  deterioration  of  corn  in  storage  or 
during  transit  is  an  excessive  amount  of  moisture. 

(2)  With  the  method  and  apparatus  herein  described  for  making 
moisture  determinations,  a  percentage  system  of  grading  corn  is  well 
within  the  possibilities  of  the  trade. 

(3)  The  method  described  consists  primarily  in  heating  a  definite 
quantity  of  corn  in  an  oil  bath  to  drive  off  the  water,  which  is  con- 
densed and  measured  in  a  graduated  cylinder. 

(4)  The  time  required  for  making  the  moisture  determination  will 
be  from  twenty  to  twenty-five  minutes. 

(5)  With  the  proposed  quick  method  for  making  moisture  deter- 
minations one  man  familiar  with  laboratory  work,  with  an  assistant, 
should  be  able  to  test  200  samples  in  a  day  of  eight  hours. 
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(6)  The  apparatus  consists  primarily  of  (a)  an  evaporating 
chamber  divided  into  two  or  more  compartments,  (6)  a  copper  tank 
forming  the  condenser,  and  (c)  a  stand  to  support  the  evaporating 
chamber,  the  condenser,  and  the  burners. 

(7)  The  apparatus  described  shows  six  compartments,  but  it  can 
be  made  in  any  size  desired. 

(8)  The  whole  kernels  are  used  for  the  test,  no  time  being  con- 
sumed by  grinding;  moreover,  damp  or  wet  grain  can  not  be  ground 
without  a  considerable  loss  of  moisture. 

(9)  Only  one  weighing  is  required,  for  which  an  ordinary  torsion 
balance  is  used,  a  delicate  analytical  balance  being  entirely  unneces- 
cessary. 

(10)  One  hundred  grams  of  com  are  used  for  the  test;  conse- 
quently, each  cubic  centimeter  of  water  in  the  graduated  cylinder 
represents  1  per  cent  of  moisture. 

(11)  When  the  thermometer  in  the  distillation  flask  registers  190° 
C.  (374°  F.)  the  gas  should  be  turned  off,  after  which  eight  or  ten 
minutes  must  elapse  before  the  reading  of  the  amount  of  water 
expelled  is  made. 

(12)  The  distillation  flask  is  closed  and  connected  with  the  con- 
denser tube  by  means  of  rubber  stoppers  of  a  grade  that  will  not  be 
readily  affected  by  high  temperatures. 

(13)  The  oil  used  is  a  good  grade  of  pure  hydrocarbon  oil  having 
a  flash  point  (in  open  cup)  of  from  200°  C.  to  205°  C.  Such  oils  are 
sold  in  the  market  as  "  engine  oils  "  and  can  be  purchased  in  barrel 
lots  for  12^  or  15  cents  a  gallon. 

(14)  The  oil  should  be  poured  into  the  flask  first  to  lessen  the 
danger  of  its  being  broken  by  the  kernels  of  corn  dropping  on  the 
bottom. 

(15)  The  bulk  samples  from  which  the  100-gram  samples  are  taken 
for  the  moisture  test  must  be  kept  in  air-tight  containers  if  accurate 
results  are  expected. 

(16)  The  bulk  samples  should  be  taken  in  such  a  was  as  to  repre- 
sent the  quality  of  the  entire  lot  of  grain  under  consideration. 
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I.-CKANBERKY  SPRAYING  EXPERIMENTS  IN'  1905. 

By  ('.  L.  Shear,  PuthohujUt, 


INTRODUCTION. 

In  Farmers'  Bulletin  No.  221  ^  a  brief  account  was  given  of  cranberry 
diseases,  and  alt?o  the  results  of  spraying  experiments  with  Bordeaux 
mixture.  The  results  in  1904  were  not  entirely  satisfactory.  This  was 
not  due,  however,  to  the  inefficiency  of  Bordeaux  mixture,  but  to  cir- 
cumstances which  prevented  the  applications  being  made  at  proper 
intervals.  The  results  obtained  in  1904  showed  an  average  of  21.7  per 
cent  of  rotten  berries  on  the  sprayed  plats,  as  compared  with  an  average 
of  76.8  per  cent  rotten  on  the  unsprayed  check  plats.  Considering  the 
unsatisfactory  manner  in  which  the  Bordeaux  mixture  was  applied,  the 
prediction  was  ventured  that  it  would  be  possible  with  more  thorough 
treatment  to  reduce  the  loss  from  rot  to  10  or  15  per  cent.  The  results 
obtained  in  1905  have  more  than  justified  this  prediction. 

The  experiments  were  conducted  on  what  is  known  as  the  Bunker 
Hill  bog  at  Whitesville,  N.  J.,  which  is  in  charge  of  Mr.  James  D. 
Holman,  the  same  plats  being  used  as  in  1904,  with  the  addition  of  a 
small  area  not  heretofore  sprayed.  This  bog  was  selected  because*  the 
fruit  had  in  former  years  been  almost  entirely  destroyed  by  disease. 
The  water  was  drained  from  the  bog  May  10-12.  It  is  the  usual  prac- 
tice of  cranberry  growers  to  flood  bogs  for  twenty-four  hours  during  the 
first  week  in  June,  in  order  to  destroy  insects.  In  these  experiments 
it  was  planned  to  spray  part  of  the  experimental  plats  before  this  second 
flooding  and  part  immediately  afterwards,  in  order  to  determine  the 
necessity  or  desirability  of  spraying  before  this  flooding.  The  water 
supply  of  the  bog  was,  however,  insufficient  to  flood  it  at  the  usual 
time,  and  it  was  not  done. 

The  spraying  apparatus  used  was  a  barrel  and  force  pump  fitted  with 
two  lengths  of  half -inch  hose,  each  length  provided  with  an  extension 
rod  and  two  Vermorel  nozzles.  The  apparatus  was  driven  about  the 
bog  in  a  low-bodied  spring  wagon,  as  shown  in  figure  1. 

"Farmers*  Bulletin  No.  221,  U.  S.  Dept.  of  Agriculture,  "  Funj^ous  Di^easos  of  the 
Cranberry.  *' 
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The  Bordeaux  mixture  used  consisted  of  6  pounds  of  copper  tmlpbate 
(bluestone)  and  6  pounds  of  fresh  stone  lime  to  50  gallon:^  of  water,  to 
which  was  also  added  4i  pounds  of  commercial  resin-fishoil  soap.  The 
addition  of  this  soap  has  been  found  to  be  indispensable,  as  Bordeaux 
mixture  will  not  spread  over  and  adhere  satisfactorily  to  the  glossy  sur- 
face of  the  cranberry  leaves  and  fruit  without  it.  Heretofore  this  soap 
has  been  made  as  it  was  needed  for  use.  Its  manufacture  wa^  not 
an  altogether  pleasant  operation.  Now  that  the  soap  is  being  manu- 
facture and  placed  on  the  market  at  about  3  cents  per  pound,  it  is 
cheaper  and  much  more  couvenieat  to  purchase  it  than  to  make  it. 

SPKATINQ  AKD  ITS  RESITLTS. 

The  sprayed  plats  were  numbered  3,  5,  t),  7,  and  9,  the  plata  bet-ween 
being  left  as  checks.  Plats  3  and  7  were  sprayed  five  times,  as  follows: 
May  19,  June  22-33,  July  14-17,  July  31- August  1,  and  August  15-17. 
On  September  8,  accurate  counts  were  made  of  all  the  diseased  and 
sound  berries  on  small  areasf  showing  the  average  condition  of  the 
berries  on  the  sprayed  plats;  also  of  equal  areas,  showing  the  average 


condition  of  the  berries  on  the  check  plats.  Plat  3  gave  3.23  per  cent 
of  rotten  berries,  plat  7  gave  8.8  per  cent  of  rotten  fruit,  check  plat  '2 
showed  91  per  cent  of  rotten  fruit,  and  check  plat  8  gave  91.53  per  cent 
of  rotten  berries,  giving  an  avei-age  of  a  fraction  over  6  per  cent  of  rotten 
fruit  for  the  sprayed  plaf*  and  a  little  more  than  91  per  cent  for  the 
unsprayed  plats.  On  these  two  plat.'i  it  will  be  noted  that  the  6tsI 
application  was  made  on  May  19,  when  the  vines  had  but  just  com- 
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menced  to  put  out  new  growth.  This  application  was  the  one  men- 
tioned as  being  made  before  the  usual  flooding  for  insects. 

Plats  5  and  9  were  sprayed  five  times,  as  follows:  June  2,  June  22-23, 
July  14-17,  July  31-August  1,  and  August  15-17.  On  June  2,  when 
the  first  application  was  made  to  these  plats,  there  was  a  good  growth 
of  y^oung  shoots  and  leaves.  Counts  of  fruit  on  small  areas,  as  in  the 
preceding  case,  gave  the  following  results:  Sprayed  plat  5,  2.62  per 
cent  of  rotten  berries;  sprayed  plat  9, 2.1  per  cent  of  rotten  fruit;  check 
plat  4,  91.8  per  cent  rotten;  check  plat  10,  93.6  per  cent  rotten,  giving 
an  average  of  2.36  per  cent  of  rotten  berries  on  the  sprayed  plats  and 
92.6  per  cent  of  rotten  fiTiit  on  the  unsprayed  plats.  There  was  very 
little  difference  in  the  amount  of  rot  on  this  series  of  plats  and  that  on 
the  series  mentioned  in  the  preceding  paragraph. 

Plat  6  was  sprayed  but  three  times,  as  follows:  July  14-17,  July  31- 
August  1,  and  August  15-17.  Counts  made,  as  in  the  previous  cases, 
on  September  8,  gave  the  following  results:  Sprayed  plat,  18.3  per  cent 
of  rotten  berries;  check  plat,  91.53  per  cent  of  rotten  fruit.  It  may 
also  be  added  that  a  greater  number  of  the  berries  from  this  sprayed 
plat  decayed  before  they  were  ready  for  shipment  than  was  the  case 
with  the  fruit  from  the  plats  which  received  five  applications. 

The  fruit  from  an  area  of  1,048  square  feet,  showing  average  condi- 
tion of  fruit  on  sprayed  plat  7,  was  carefully  hand  picked  and  produced 
3  bushels  of  sound  fruit,  which  is  at  the  rate  of  about  125  bushels  per 
acre.  The  same  area  from  check  plat  8,  showing  the  average  condi- 
tion of  fruit,  gave  a  scanty  peck,  or  at  the  rate  of  about  10^*^  bushels 
per  acre.  In  other  words,  there  was  twelve  times  as  much  sound 
fruit  on  the  sprayed  as  on  the  unsprayed  plat,  or  a  saving  of  over  100 
bushels  per  acre. 

Besides  our  purely  experimental  plats,  several  acres  upon  another 
cranberry  bog  known  as  ''Long  Swamp"  were  sprayed  by  Mr.  Holman. 
One  portion  was  sprayed  five  times  on  the  following  dates:  June  6-10, 
June  26-28,  July  18-21,  August  2-4,  and  August  18-19.  One  part  was 
spi'aj'ed  only  four  times.  The  first  plat,  which  was  also  sprayed  in 
1904,  was  estimated  to  have  from  80  to  100  per  cent  of  the  fruit  sound 
on  September  15.  On  the  area  sprayed  only  in  1905  it  was  estimated 
that  from  70  to  90  per  cent  of  the  fruit  was  sound.  On  the  plat  which 
received  the  first  four  applications  only,  the  fruit  showed  somewhat 
DQore  rot  than  on  the  other  plats  at  picking  time.  The  fruit  on  these 
plats  had  in  former  years  been  almost  entirely  destroyed  by  rot. 

IMPOBTANCE  OF  EARLY  APPLICATIONS. 

The  difference  in  the  appearance  of  the  fruit  on  the  sprayed  and 
unsprayed  plats  was  very  marked  by  the  middle  of  July.  On  the 
unsprayed  plats  a  large  proportion  of  the  fruit  was  blasted,  owing  to  the 
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earl^'  attack  of  the  scald  fungus  (Guignardia),  while  on  the  sprayed  plats 
but  little  blasted  ffuit  was  to  be  seen.  In  many  ca^es  at  least  one-half 
of  the  fruit  is  destroyed  by  blasting,  the  young  fruits  being  attacked 
by  the  fungus  at  about  the  time  the  blossoms  begin  to  fall.  In  order 
to  prevent  this,  one  of  the  applications  of  Bordeaux  mixture  should  be 
made  immediately  after  the  vines  have  reached  their  maximum  flowering 
stage,  as  a  delay  of  a  week  at  thLs  time  may  make  a  difference  of  from 
25  to  50  per  cent  in  the  amount  of  fruit  destroyed  by  blasting. 

A  very  striking  illustration  of  this  fact  was  observed  upon  another 
bog  where  one  plat  had  been  sprayed  on  July  1  and  another  adjoining 
was  not  sprayed  until  July  8.  On  the  plat  spmyed  on  July  1,  when 
the  vines  had  just  reached  their  maximum  flowering  condition,  but 
very  little  blasted  fruit  could  be  found,  whereas  on  the  plat  which  had 
been  sprayed  on  eluly  8  about  one-half  of  the  fruit  had  been  blasted. 
This  and  other  observations  indicate  the  exceedingly  great  impoi-tanee 
of  prompt  and  thorough  early  applications  of  the  fungicide.  In  case 
the  bog  to  be  sprayed  is  flooded  for  insects  early  in  June,  the  fin?t 
application  of  Bordeaux  mixture  should  be  made  within  a  day  or  two 
after  the  water  is  removed,  the  second  application  just  as  the  plants 
begin  flowering,  and  the  third  just  after  the  majority  of  the  blossoms 
have  appeared,  which  in  ordinary  seasons  will  be  about  the  first  of  July. 

EFFECT  OF  SPRAYING  PLANTS  WHEN  IN  FXJIiL  BLOOM. 

In  order  to  determine  whether  any  injury  would  result  from  spraying 
the  plants  while  in  bloom,  part  of  one  plat  was  sprayed  when  in  full 
bloom,  and  the  amount  of  fruit  which  set  upon  this  plat  was  carefully 
compared  with  that  on  adjoining  plats  which  had  not  been  sprayed. 
No  difference  could  be  noted  in  the  amount  of  fruit  on  the  sprayed  and 
on  the  unsprayed  plats.  In  addition,  certain  bunches  of  vines  were 
dipped  in  Bordeaux  mixture  when  in  full  bloom,  but  without  any 
apparent  injury  to  the  fruit.  From  our  observations  and  experiments 
it  does  not  appear  that  there  is  much  danger  of  loss  from  spraying  vines 
while  in  bloom.  What  little  loss  might  possibly  arise  from  this  cause 
would  be  very  slight  compared  with  the  amount  of  loss  from  blasted 
fruit  in  case  the  spraying  was  delayed  too  long. 

SEEPING  aUAIJTIES  OF  SPAATEB  AND  TJNSPAATEB  FBXnT. 

A  comparison  of  the  sprayed  and  unsprayed  fruit  at  the  time  of 
picking  does  not  give  an  exact  idea  of  the  amount  of  profit  derived 
from  the  treatment,  as  there  was  a  much  greater  loss  of  unsprayed  than 
of  sprayed  fruit  between  the  time  of  picking  and  the  time  the  berries 
were  marketed. 

In  order  to  compare  the  keeping  qualities  of  the  sprayed  and 
unspra3^ed  fruit,  as  well  as  unsprayed  fruit  which  had  been  treated 
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with  a  solution  of  copper  sulphate  (1  part  to  1,000  of  water),  3,600 
berries,  perfectly  sound  so  far  as  could  be  seen  from  external  appear- 
ance, were  selected  from  fruit  picked  on  September  1 8, 1 905.  Of  these, 
1 ,200  were  from  the  sprayed  plats  and  the  remai  nder  from  the  unspray  ed 
check  plats.  These  berries  were  kept  in  glass  dishes  in  the  laboratory 
and  counted  each  week,  in  order  to  detenffine  the  amount  of  disease 
which  developed.  On  October  18,  about  the  time  the  fruit  from  the 
bog  was  marketed,  9.8  per  cent  of  the  sprayed  fruit  showed  diseased 
berries,  while  38.1  per  cent  of  the  unsprayed  fruit  and  37.4  per  cent  of 
the  unspmyed  fruit  which  had  been  treated  with  the  copper-sulphate 
solution  were  diseased.  In  other  words,  four  times  as  much  of  the 
unsprayed  fruit  decayed  between  the  time  of  picking  and  marketing  as 
of  the  sprayed  fruit. 

Parts  of  the  check  plats  which- were  worth  picking  were  picked  by 
hand  and  the  fruit  kept  separate.  This  fruit  was  sorted  for  shipment 
on  Ootober  15, 1905,  when  from  85  to  90  per  cent  of  it  was  rotten.  Mr. 
Holoian  states  that  40  per  cent  of  all  the  unsprayed  berries  from  Bun- 
ker Hill  bog  decayed  between  the'  time  of  picking  and  marketing.  No 
treatment  of  the  berries  with  fungicides  after  picking  is  likely  to  give 
satisfactory  results,  as  we  have  found  that  the  decay  which  occurs  in 
storage  does  not  arise  from  germs  which  are  on  the  surface  of  the  fruit 
at  the  time  it  is  picked,  but  apparently  from  a  dormant  form  of  the 
fungus  already  within  the  berries,  where  it  is  awaiting  favorable  con- 
ditions for  development. 

As  the  time  for  picking  approached,  so  much  of  the  Bordeaux  mix- 
ture adhered  to  the  sprayed  fruit  that  it  was  feared  enough  might  be 
present  when  the  berries  were  marketed  to  interfere  with  their  sale. 
This,  however,  did  not  prove  to  be  the  case,  as  the  greater  portion  of 
the  mixture  was  removed  from  the  fruit  during  the  processes  of  pick- 
ing, sorting,  and  preparing  the  fruit  for  market. 

As  the  result  of  three  years'  spraying  experiments,  it  is  safe  to  sa}' 
that  by  the  proper  use  of  Bordeaux  hiixture  the  loss  from  fungous  dis- 
eases can  be  reduced  to  10  per  cent  or  less.  The  loss  may  be  slightly 
more  the  first  3'ear  a  badl}''  diseased  bog  is  treated,  as  the  benefit,  as 
shown  in  these  experiments,  is  greater  the  second  year  than  the  first, 
and  is  evident  not  only  in  the  prevention  of  scald  and  rot  of  the  fruit, 
but  in  the  general  improvement,  thriftiness,  and  productiveness  of  the 
vines.  Bordeaux  mixture  has  also  been  applied  with  very  beneficial 
results  to  young  vines  not  yet  in  bearing,  the  leaves  of  which  were 
badly  affected  by  the  scald  fungus. 

COST  AND  BECOMMENBATIONS. 

The  cost  of  the  spraying  as  it  was  done  in  these  experiments  averaged 
from  $15  to  $20  an  acre,  the  mixture  being  applied  at  the  rate  of  four 
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barrels,  or  200  gallons,  an  acre  at  each  application,  making  for  the  five 
applications  a  total  of  1,000  gallons  to  the  acre. 

In  undertaking  the  application  of  Bordeaux  mixture  it  is  necessary 
that  all  material  and  apparatus  be  in  perfect  readiness  before  the  time 
to  begin  the  work,  and  nothing  should  be  allowed  to  interfere  with  the 
application  of  the  fungicide  at  proper  intervals;  otherwise,  the  results 
will  be  unsatisfactory,  and  the  remedy  is  likely  to  be  unjustly  con- 
d^aned. 

The  necessity  for  care  and  thoroughness  in  the  preparation  and  appli- 
cation of  the  mixture  must  also  be  strongly  emphasized.  The  mixture 
should  be  made~as  described  in  Farmers'  Bulletin  No.  221,  using  only 
good,  fresh  stone  lime  and  adding  resin-fishoil  soap.  A  good  nozzle 
(the  Vermorel  type  is  best)  should  be  used  and  the  vines  very  thor- 
oughly covered  at  each  spraying.  Four  barrels  of  the  mixture  to  the 
acre  are  ordinarily  sufficient,  but  where  the  vines  are  very  dense  and 
heavy  five  barrels  may  be  necessary.  Where  there  is  an  excessive 
growth  of  vines,  it  will  be  found  advantageous  to  rake  them  with  a 
knife  rake  and  thin  them  out,  as  is  frequently  done  in  order  to  prepare 
a  bog  for  picking  with  scoops. 
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II-THE  WRAPPING  OF  APPLE  GRAFTS  AND  ITS 
RELATION  TO  THE  CROWN-GALL  DISEASE. 

By  Hermann  von  Schrenk,  Special  Agent  in  Charge  of  the  Misslmppi  Valley  Laboratory^ 

and  Geobos  G.  Heogcock,  Assuiant  in  Pathology. 


INTBODtrOTION. 

The  crown-gall  disease  of  apple  trees,  a^  indicated  in  a  recent  pub- 
lication of  the  Bureau  of  Plant  Industry,"  appears  in  three  distinct 
types — the  hard  crown-^ll,  the  soft  crown-gall,  and  the  hairy-root 
forms.  While  the  hairy-root  disease  of  apples  has  usually  been  con- 
sidered a  t3^pe  of  the  crown-gall  disease,  it  in  reality  is  an  entirely 
different  trouble,  with  manifestations  which  are  not  in  the  least  like 
those  met  with  in  the  true  crown-gall  disease.  The  soft  type  of  crown- 
gall  on  the  apple  has  not  j'ct  been  clearly  differentiated  from  the  hard 
type,  and  in  the  following  discussion  the  two  are  considered  as  one. 

The  knots  which  characterize  the  crown-gall  disease  of  the  apple 
usually  appear  at  some  point,  either  on  the  root  piece  or  on  the  scion, 
where  the  two  are  united;  that  is,  the  gall  may  form  at  the  end  of  the 
tongue  of  either  the  scion  or  root  piece,  or  at  any  point  where  either 
piece  has  been  wounded.  This  fact  is  one  commonly  recognized  by 
all  nui-servmen  and  scientific  workers  who  have  studied  this  disease. 
About  90  per  cent  of  these  knots  will  appear  on  the  end  of  the  scion 
piece.  The  exact  cause  of  the  formation  of  the  gall  is  as  yet  somewhat 
uncertain.  It  would  seem,  however,  that,  whatever  the  cause,  the 
point  most  exposed  to  the  disturbing  factor,  whether  it  be  due  to  a 
fungus,  to  bacteria,  or  to  soil  or  atmospheric  conditions,  is  the  junction 
of  the  scion  and  root  pifece. 

When  the  newly  made  grafts  are  laid  away  in  the  grafting  cellar 
either  in  sawdust,  excelsior,  moss,  or  other  bedding  material,  callous 
tissue  begins  to  form  on  the  cut  surfaces  of  both  scion  and  root  piece. 
This  callous  tissue  from  the  two  pieces  will  in  time  fill  the  intervening 
spaces  between  the  surfaces  of  the  scion  and  the  root  piece,  and  ulti- 
mately the  root  callus  and  the  scion  callus  will  join.  Where  the  root 
piece  and  the  scion  are  of  exactly  the  same  size  and  where  they  are 
united  so  as  to  fit  exactly,  a  very  perfect  union  will  take  place.     Where 

«  Bulletin  N(».  90,  Part  II,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agricnlturo, 
'*  The  Crown-Gall  and  Hairy-Root  DiseaweH  of  the  Apple  Tree,'*  ]906. 
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there  is  a  difference  in  size  between  the  root  piece  and  the  .scion,  or 
where  they  are  more  or  less  imperfectly  fitted,  as  is  almost  always  the 
case  in  commercial  grafts,  the  callus  formed  by  the  scion  and  the  root 
piece  will  not  always  meet  along  equal  planes.  In  these  cases  there 
will  be  a  tendency  for  the  callus  forming  on  any  surface  of  either  piece 
which  is  not  in  direct  contact  with  an  opposite  surface  (no  matter  how 
small  this  surface  may  be)  to  grow  out  from  this  surface,  either  later- 
ally or  down  or  up,  into  the  air,  with  nothing  to  prevent  its  growing 
into  small  lumps,  which  may  reach  considerable  size.  Verj^  frequently 
the  pressure  exerted  by  the  growing  callus  will  push  the  tongue  of  the 
graft  outward.  A  thick  cushion  of  callus  will  then  form  between  the 
scion  and  root  piece. 

The  object  of  all  grafting  should  be  to  bring  about  as  rapid  a  union 
between  the  two  grafted  parts  as  possible,  with  the  smallest  possible 
period  during  which  an  open  wound  is  allowed  to  remain  into  which 
disturbing  factors  may  enter.  With  this  in  mind,  a  number  of  experi- 
ments were  made  during  the  past  year,  the  specific  objects  of  which 
were  to  confine  the  formation  of  callus  as  far  as  possible  to  the  spaces 
between  the  root  and  scion  pieces,  thereby  bringing  about  a  closer  and 
more  effective  union  and  reducing  the  chances  for  the  entrance  of 
possible  disturbing  factors. 

It  is  intimated  that  the  formation  of  the  hard  and  soft  types  of  apple 
crown-gall  may  be  due  either  to  a  proliferation  of  callous  tissue  in  cases 
where  an  uneven  union  is  taking  place  and  where  the  callus  has  had  a 
chance  to  grow  out  laterally  in  an  uni'estricted  manner,  or  to  fungi, 
bacteria,  or  unfavorable  soil  or  atmospheric  conditions.  Whatever  the 
cause,  the  making  of  a  perfect  union  in  the  shortest  possible  time  may 
serve  to  prevent  the  trouble  almost  wholly  if  the  first  explanation  g^ven 
be  the  cause,  and  at  least  largely  remove  the  danger  of  a  poesiUe 
infection  if  the  second  explanation  is  found  to  hold  good. 

AOGOXTKT  OF  EXPBAQCENTS. 

In  order  to  confine  the  formation  of  the  callus,  a  number  of  grafts 
were  wrapped  with  various  materials  during  ther  winter  of  1904-6.  The 
wrapping  idea  is  no  new  one,  because  cloth  and  paper  were  used  by 
nurserymen  many  years  ago  in  connection  with  various  types  of  root 
and  top  grafting.  At  the  present *time  cloth  and  paper  are  used  very 
little,  because  the  system  of  thread  wrapping  will  give  a  larger  number 
of  grafts  in  a  given  period  of  time.  The  materials  used  in  our  ex- 
periments were  cloth,  thin  sheet  rubber  (dental  rubber),  and  waxed 
paper.  In  addition  to  this,  grafts  were  made  with  plain  thread 
and  waxed  thre4id,  and  some  grafts  were  wrapped  with  plain  thread 
and  afterwards  the  whole  union  was  covered  with  gmfting  wax. 
One   series  of  grafts  was  made  without  any  wmpping  of  cloth  or 
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thread  whatever,  the  pieces  being  niinply  fitted  together  with 
care.  All  grafts  made  were  of  the  type  known  as  tongiie  or  whip 
grafts.  The  work  was  done  by  an  expert,  so  that  all  of 
the  grafts  may  be  considered  as  especially  well  made.  No.  1  Kan- 
sas roots  and  a  selected  lot  of  scions  of  the  following  varieties  were 
used:  Winesap,  York  Imperial,  Wealthy,  Missouri,  and  Northern  Spy. 
The  grafts  were  made  in  February,  1905.  They  were  stored  in  chopped 
excelsior  for  about  six  weeks,  were  then  planted  in  eight  diflFerent  locali- 
ties in  Missouri,  Illinois,  Iowa,  Nebraska,  Kansas,  and  Arkansas,  and 
given  the  usual  cultivation  during  the  summer.  All  showed  a  fair  stand 
in  November,  1905.  Some  of  the  grafts  were  dug  in  November,  and 
December,  1905,  one-third  of  the  total  number  planted  in  five  test  plats 
in  four  States  being  dug.     The  results  obtained  are  given  later. 

MANKEB  OF  WRAPPING. 

The  manner  in  which  the  wrapping  was  made  and  the  material  used 
ma}'  be  briefly  described  as  follows: 

ClMh. — ^The  cloth  used  was  a  cheap  black  calico  of  the  poorest 
grade  obtainable  in  the  market.  This  was  torn  into  strips  1  inch  wide 
and  4  or  5  inches  long.  After  the  graft  was  made,  one  end  of  the  cloth 
was  dipped  for  one-half  inch  into  hot  melted  grafting  wax.  Starting 
with  the  other  end,  the  cloth  was  then  wrapped  tightly  around  the  scion 
and  the  free  waxed  end  pressed  down.     This  completed  the  operation. 

Rubber, — The  rubber  used  was  of  a  quality  similar  to  dental  rubber, 
which  is  also  frequently  used  for  insulating  wires.  It  was  bought  in 
rolls  1  inch  wide,  and  was  cut  off  in  such  lengths  as  were  necessary  to 
completely  envelop  the  union.  The  rubber  was  usually  wmpped  so  as 
to  go  around  the  union  twice,  and  the  free  end  was  fastened  with  rubber 
cement  applied  with  a  brush. 

Waxedpaper, — Sheets  of  ordiflhry  unglazed  printers'  paper  were 
waxed  on  one  side  by  coating  them  with  hot  grafting  wax  applied  with 
a  paint  brush.  Thej'  were  then  cut^  into  inch  strips,  10  to  20  sheets 
being  cut  at  one  time,  and  these  again  into  strips  about  4  or  5  inches 
long.  One  paper  strip  was  then  wrapped  around  the  union,  the  waxed 
side  toward  the  graft,  the  free  end  being  stuck  down  by  pressing  it  on. 

Plain  thread. — ^The  thread  used  for  the  ordinary  grafts  was  a 
machine  cotton.  No.  9. 

Waxed  thread. — The  thread  used  was  a  machine  cotton.  No.  28. 
This  thread  was  soaked  in  hot  grafting  wax  until  thoroughly  penetrated 
and  was  then  allowed  to  drain  while  hot. 

Plain  thread  with  union  waited. — These  were  ordinary  grafts  made 
with  plain  thread,  wrappexi  as  previously  described,  and  then  coated 
with  melted  grafting  wax  nearly  at  the  point  of  hardening. 
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GRAFTS  LEFT  UMWKAPPED. 

The  grafts  left  without  wrapping  of  any  kind  were  made  with  special 
care,  so  that  when  the  roots  and  scions  were  joined  they  remained 
firmly  united. 

BEStJLTS  OF  WRAPPING. 

After  digging  the  gmf ts,  a  careful  examination  of  the  various  series 
was  made  to  determine  the  effect  of  the  wrapping  on  the  union  and  on 
the  presence  or  absence  of  crown-gall  formation. 

The  following  table  shows  the  number  of  apple  trees  dug,  the  char- 
acter of  the  wrapping,  and  the  number  and  percentage  of  smooth  trees 
and  rough  trees,  the  latter  class  including  all  trees  which  were  found 
to  have  crown-gall,  irregular  callus,  or  hairy-root  formations: 

Tablb  1. — Comparison  of  smooth  trees  and  rough  trees  restdting  when  different  methods 

of  grafting  were  used. 


Kind  of  wrapping. 

Total 
number. 

Smooth  trees. 

Rough  trees. 

Number. '  Per  cent. 

1 

Number. 

Percent. 

Rubber 

675 
709 
671 
645 
675 
402 
569 

584 
604 
474 
442 
430 
178 
312 

86.5 
85.1 
70.6 
68.5 
68.7 
44.2 
54.8 

91 
105 
197 
203 
245 
224 
257 

13.5 

Cloth 

14-9 

Waxed  paper 

29.4 

Plain  thread 

31.6 

Waxed  thread 

86.  S 

Plain  thread  with  union  waxed 

55.8 

Unwrapped 

45.2 

Two  series  of  facts  mav  be  deduced  from  this  table- 


(1)  The  effect  of  the  various  kinds  of  wrapping  on  the  smoothne^ 
of  the  union. 

(2)  The  effect  of  wrapping  on  the  presence  or  absence  of  crown-gall 
formations. 

EFFECT   UPON  JpiE   UNION. 

Some  brief  notes  on  the  effect  of  the  wrapping  on  the  union  follow. 
By  a  smooth  graft  is  meant  one  which  shows  no  uneven  or  irregular 
masses  of  callus.  In  the  smooth  grafts  all  parts  are  firmly  united,  so 
that  no  ridge  or  roughness  is  felt  when  the  union  is  rubbed  with  the 
Angel's.     The  grafts  were  graded  with  the  greatest  care. 

Cloth. — When  the  grafts  were  planted  in  the  spring  the  cloth  was 
usually  intact.  When  dug  in  the  autumn  it  had  almost  entirely  rotted 
away  on  all  grafts.  The  union  which  resulted  under  the  cloth  was 
generally  smooth  and  very  even.  In  many  cases  it  was  difficult  to 
detect  the  original  position  of  the  scion  and  root  parts.  The.cloth  had 
evidently  remained  in  position  long  enough  to  thoroughly  confine  the 
callus  to  the  spaces  between  the  wounded  surfaces. 

Jinibf'7\ — When  the  grafts  were  planted  the  rubber  wrapping  was 
wholly  intact.     When  dug  the  rubber  was  still  found  around  the  union 
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in  the  majority  of  cases.  It  had,  however,  exeiled  no  injurious  effect, 
because,  as  the  3'oung  trees  had  grown  in  diameter,  the  rubber  had 
expanded.  The  roots  had  frequently  punctured  the  rubber  freely. 
In  other  words,  the  rubber  had  in  no  way.  retarded  the  growth.  The 
unions  formed  under  the  rubber  were  smooth  and  even;  in  fact,  they 
were  the  most  perfect  of  all  those  formed  in  the  experiment.  The 
rubber  covering  was  practically  waterproof.  So  perfect  were  the 
unions  that  in  many  cases  it  was  possible  to  detect  the  line  of  demar- 
cation between  the  root  and  scion  only  by  the  difference  in  color. 

^axed  paper. — When  planted  in  the  spring  the  waxed  paper  had  not 
rotted,  but  it  had  a  tendency  to  become  unrolled,  due  probably  to  too 
much  oil  in  the  wax.  When  dug  in  the  autumn  the  paper  had  mostly 
disappeared.  The  grafts  showed  many  smooth  trees,  but  the  percentage 
was  not  nearly  so  large  as  in  the  case  of  those  wrapped  with  rubber  or 
cloth.  Attention  should  be  called  to  the  fact  that  in  all  grafts  where 
wax  was  used  the  wax  itself  seemed  to  exert  an  unfav^orable  effect  on 
the  union,  and  the  writers  are  inclined  to  discourage  its  use  wherever 
it  comes  into  direct  contact  with  wounded  surfaces. 

Plain  thread, — When  planted  in  the  spring  the  plain  thread  had  in 
many  instances  entirely  rotted  away.  The  grafts  when  dug  showed 
many  callus  proliferations.  The  percentage  of  smooth  grafts  was  low 
when  compared  with  rubber  or  cloth  wrappings.  The  results  were 
about  as  good  as  those  secured  b}^  the  use  of  waxed  paper  wrapping, 
and  a  little  better  than  those  obtained  with  waxed  thread. 

Waxed  thread. — When  the  grafts  were  planted  the  waxed  thread  was 
intact.  When  dug  in  the  autumn  the  grafts  showed  from  6  to  8  per 
cent  with  knots  caused  by  the  pressure  exerted  by  the  thread,  which 
had  not  rotted  away  because  the  wax  protected  it  more  or  less.  The 
percentage  of  smooth  trees  aside  from  this  was  almost  the  same  as  for 
the  plain  thread.  No  perceptible  advantage  appeared  to  be  gained  by 
the  use  of  waxed  thread  as  compared  with  plain  thread. 

Plainthread  with  union  v^ax^d,—  At  the  time  of  planting  it  was  noted 
that  the  wax  had  in  many  instances  penetrated  between  the  surface  of 
the  two  pieces.  The  callus  had  formed  in  irregular  masses,  there  being 
nothing  to  confine  it.  It  furthermore  appeared  as  if  the  wax  had  exerted 
the  unfavorable  effect  already  referred  to  in  connection  with  the  use  of 
waxed  paper.  When  dug  the  trees  in  the  majority  of  instances  showed 
thread  knots,  due  no  doubt  to  the  fact  that  the  wax  had  retarded  the 
rotting  away  of  the  thread.  The  unions  were  usually  rough.  The 
unfavorable  effect  ascribed  to  the  wax  was  evident  not  only  in  the 
immediate  wound  areas,  but  also  all  along  the  bark  on  both  scion  and 
root  pieces,  wherever  the  wax  came  in  contact  with  the  tissue. 

Un'ijorapped  grafts, — The  grafts  with  no  wrapping  showed  the  excess- 
ive development  of  callus  more  than  any  others.     However,  many  of 
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the  resulting  trees  when  dug  in  the  autumn  showed  fairly  good  unions. 
The  grafts  as  a  whole  fell  below  the  wrapped  ones  in  the  number  of 
smooth  trees.  There  were  more  deficient  trees  in  this  lot,  with  the 
possible  exception  of  those  waxed  over,  owing  to  defective  unions  and 
failures  to  form  a  union. 

EFFECT  ON   CROWN-GALL   FORMATION. 

As  indicated  in  the  introduction,  one  of  the  objects  of  the  experiment 
was  to  determine  whether  by  wrapping  grafts  it  would  be  possible  to 
reduce  the  number  of  trees  affected  with  crown-gall.  In  the  following 
table  the  total  number  of  trees  dug  is  given;  also  the  kind  of  wrapping, 
and  the  number  and  percentage  of  smooth  trees,  crown-gall  trees,  and 
hairy-root  trees : 

Table  II. — Comparison  of  smooth  trees  and  trees  affected  wUh  crofum-^aU  and  hairy^rooty 

resulting  when  different  methods  of  grafting  were  used. 


Kind  of  wrapping. 


Rubber 

Clotb 

Waxed  paper 

Plain  thread 

Waxed  thread 

Plain     thread     with    union 

waxed 

Unwrapped 


Total 
number. 

Smooth  trees. 

Crown-gall  trees. 

Number. 

Per  cent. 

Number. 

Percent. 

675 

584 

86.5 

65 

9.6 

709 

604 

85.1 

70 

9.8 

671 

474 

70.6 

168 

25.0 

645 

442 

68.5 

130 

20.2 

675 

480 

68.7 

182           27.0 

402 

178 

44.2 

198 

48.1 

569 

312 

54.8 

200 

85.2 

Hairy-root  trees. 


Number. 


26 
85 
29 
78 
68 

31 
67 


Percent. 


a.9 
6.1 
4.4 
11.8 
9.3 

7.7 
10.0 


A  stud}'  of  this  table  will  show  that  the  wmpping  reduced  the  number 
of  crown-gall  trees  very  materially,  but  the  results  given  should  be 
considered  as  preliminary  and  the  figures  as  relative  rather  than  abso- 
lute. Onlv  a  small  number  of  the  trees  under  test  have  so  far  been 
dug.    The  remainder  will  be  dug  after  one  or  two  years'  growth. 

The  most  effective  wrapping,  so  far  as  the  true  crown-gall  is  con- 
cerned, was  that  made  of  rubber  (86.5  per  cent  of  smooth  trees),  fol- 
lowed closely  by  cloth  (85.1  per  cent  of  smooth  trees).  The  cloth  wrap- 
ping, however,  shows  the  highest  percentage  of  smooth  trees  per  100 
grafts  planted  when  not  only  the  crown-gall  but  also  the  hairy-root 
are  considered.  The  difference  is  very  slight,  however.  The  other 
wrappings  show  less  favoi^able  results,  least  of  all  in  the  case  of  the 
grafts  wrapped  with  plain  thread  and  covered  with  grafting  wax  (44.2 
per  cent  of  smooth  trees),  followed  closely  by  those  with  no  wrapping 
whatever  (54.8  per  cent  of  smooth  trees). 

BECOMMENDATIONS. 

From  the  results  so  far  obtained,  the  use  of  either  cloth  or  rubber  as 
material  for  wrapping  apple  grafts  is  recommended.  Owing  to  thei 
expense  involved  in  the  use  of  rubber,  cloth  will  be  found  the  most' 
desirable,  and  in  most  cases  will  probablj"  give  results  fully  as  satisfac 
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tory  as  rubber.     The  writers  strongly  advise  against  the  wrapping  of 
grafts  with  thread  and  subsequently  waxing  the  grafts. 

SXrGGESTION  TO  KTTBSEBYMBN. 

The  results  obtained  from  the  experimental  plats  having  shown  that 
the  wrapping  has  materially  reduced  the  numl)er  of  crown-gall  and  other 
types  of  rough  trees,  it  will  be  very  desirable  to  test  these  results  on  a 
larger  scale.  The  grafts  in  these  experiments  were  all  made  with  the 
greatest  care,  and  it  would  seem  probable  that  the  number  of  smooth 
trees  obtained  was  therefore  larger  than  might  be  the  case  where  com- 
mercial grafts  are  made.  The  latter  are  usually  not  fitted  with  as  much 
care,  either  with  respect  to  size  of  scion  and  root  pieces  or  with  regard 
to  an  eveh  and  close  union  in  the  freshly  made  graft.  It  is  therefore 
urged  that  nurserymen  generally  test  the  wrapping  of  their  grafts 
this  winter,  either  with  rubber  or  cloth,  after  the  manner  previously 
described. 

Care  should  be  taken  in  setting  out  grafts  with  different  kinds  of 
wrapping  to  treat  them  in  the  same  manner,  that  is — 

(1)  Use  the  same  variety  of  scion. 

(2)  Use  the  same  stock  of  roots. 

(3)  Make  the  grafts  at  the  same  time. 

(4)  Plant  the  grafts  on  the  same*  date. 

(5)  Plant  in  the  same  field  or  at  least  on  similar  soil. 

(6)  Cultivate  all  grafts  alike. 

Where  such  tests  are  made,  it  is  requested  that  the  Bureau  of  Plant 
Industry  be  informed,  so  that  all  the  experiments  may  be  compared. 

It  may  prove  of  interest  to  estimate  the  total  number  of  smooth  and 
rough  trees  to  the  acre  which  would  result  from  the  use  of  various 
wrappings,  estimating  18,000  grafts  to  the  acre  and  using  as  a  basis  the 
percentages  of  such  trees  obtained  in  the  tests  described  in  these  pages. 
By  smooth  trees  are  meant  trees  free  from  crown-g^ll  and  other  dis- 
eases; by  rough  trees,  trees  affected  with  true  crown-gall,  hairy-root, 
or  manifestations  of  other  diseases  at  or  near  the  point  of  union.  This 
estimate  has  been  attempted  in  the  following  table,  which  should  be 
regarded  only  as  suggestive,  however.  The  results  are  averaged  from 
five  identical  plats  in  four  different  States,  containing  about  9,000  grafts. 

Tablb  III. — Ertimate  of  the  number  of  smooth  trees  and  rough  trees  which  can  be  raised 

on  an  acre  of  land  by  using  various  methods  of  grafting. 
.        __• 

Wrapping. 


Rubber 

Cloth 

Waxed  paper 10, 260 

Plain  thread 

Waxed  thread 

FlAln  thread  with  union  waxed 

Unwrapped 
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Smooth 

Rough 

Total 

trees. 

trees. 

trees. 

12,600 

1,980 

14,580 

12,960 

2,340 

15,300 

10,260 

4,320 

14,580 

9,540 

4,320 

13,860 

9,360 

5,220 

H580 

3,780 

4,860 

8,640 

6,660 

5,580 

12,240 
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(1)  The  crown-gall  disease  of  apple  trees  usual  1}'^  appears  at  or  near 
the  union  of  the  scion  and  root  piece. 

(2)  The  crown-gall  disease  may  be  due  to  an  excessive  growth  of 
callus,  or  to  an  infection  of  fungi,  bacteria,  or  other  agencies  at  or  near 
the  union. 

(3)  Protection  of  the  graft  at  the  union  will  serve  to  induce  a  better 
union  and  may  also  aid  in  keeping  out  disturbing  factors. 

(4)  In  making  grafts  care  should  l>e  taken  to  use  root  and  scion 
pieces  of  as  nearly  the  same  size  as  possible. 

(5)  Grafts  wrapped  with  cloth  and  with  rubber  yielded  85.1  per  cent 
and  86.5  per  cent  of  smooth  trees,  respectively. 

(6)  Ordinary  thread  grafts  }'ielded  68.5  per  cent  of  smooth  trees; 
plain  thread  grafts  with  the  union  waxed,  44.2  per  cent;  grafts  with 
no  wrapping,  54.8  per  cent, 

(7)  It  is  recommended  that  apple  grafts  be  wrapped  with  cloth  or 
rubber. 
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III.-GARLICKY  WHEAT. 

By  J.  VV.  T.  DuvEL,  AmMant  in  the  Seed  Laboratory, 


OrTBODTTCnON. 

Wild  garlic  {Allium  vineale  L.)  was  introduced  into  the  United 
States  from  Europe  considerably  more  than  a  century  ago.  Since  its 
introduction  it  has  made  a  slow  but  steady  advance,  and  is  now 
found  growing  more  or  less  abundantly  throughout  the  greater  part 
of  West  Virginia,  Virginia,  Maryland,  Delaware,  Tennessee,  North 
Carolina,  the  northern  part  of  South  Carolina,  the  southern  part  of 
Pennsylvania,  New  Jersey,  and  Connecticut,  and  locally  in  almost 
every  State  east  of  the  Mississippi  River.  In  all  places  where  it  has 
become  well  established  it  is  a  veritable  pest  to  farmers,  millers,  grain 
dealers,  and  dairymen. 

Wild  garlic  is  one  of  the  worst  weeds  to  eradicate  after  it  has  once 
gained  a  foothold,  being  propagated  by  underground  bulbs,  aerial 
bulblets,  and  in  some  sections  by  seeds. 

WHEAT  CONTAINING  GABIilG. 

The  presence  of  wild  garlic  in  the  grain  fields  of  the  central  eastern 
States  and  in  other  sections  where  it  is  locally  abundant  has  caused  a 
very  great  loss  to  agriculture.  Farmers  have  been  obliged  to  sell  their 
garlicky  wheat  at  greatly  reduced  prices,  principally  because  foreign 
markets  will  not  buy  it  except  at  a  low  price,  and  millers  as  a  rule 
refuse  to  handle  it,  for  they  have  been  able  to  grind  garlicky  grain  only 
at  a  much  increase<l  cost.  Tlie  garlic  bulblets  gum  the  rollers,  neces- 
sitating the  stopping  of  the  mills  and  the  washing  of  the  rollers  before 
the  grinding  can  be  resumed.  The  frequency  with  which  the  washing 
must  be  done  depends  on  the  quantity  of  garlic  present.  In  extreme 
cases  the  washing  must  be  repeated  every  two  or  tliree  hours,  the 
operation  requiring  from  ten  to  fifteen  minutes  for  each  set  of  rollers. 

Furthermore,  flour  made  from  wheat  mixed  with  garlic  bulblets  is  of 
inferior  quality,  as  bread  made  from  such  flour  has  the  garlic  odor  so 
disagreeable  to  most  people.  This  is  especially  noticeable  if  the 
bread  is  eaten  warm.  Moreover,  on  boards  of  trade,  wheat  containing 
garlic  bulblets  in  considerable  quantity  is  graded  as  *' Rejected,'^  and 
is  then  sold  only  on  sample.  Wheat  of  this  character  is  generally  sold 
at  a  price  ranging  from  20  to  40  per  cent  lower  than  No.  2  Red.     How- 
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ever,  if  the  garlic  bulblets  are  present  only  in  comparatively  small 
quantity  (usually  less  than  one-fourth  of  1  per  cent)  it  may  pass  as 
No.  2  Red,  depending  largely  on  the  other  foreign  substances  present 
and  the  amount  of  water  in  the  grain. 

At  present  there  are  no  available  data  showing  definitely  the  extent 
of  the  loss  due  to  the  presence  of  garUc  in  grain;  but  in  wheat  alone 
this  loss  is  known -to  be  very  great.  In  many  sections  the  growing  of 
wheat  has  been  almost  wholly  abandoned  as  a  result  of  the  reduced 
price  at  which  garlicky  wheat  must  be  sold.  An  annual  loss  of 
$1,500,000  is  undoubtedly  a  verj''  conservative  figure.  It  has  been 
estimated  by  members  of  the  Chamber  of  Commerce  of  Baltimore  that 
60  per  cent  of  the  wheal  grown  in  that  section  of  the  United  States 
contains  more  or  less  garlic.  The  three  States  in  which  garlic  does 
the  greatest  injury  to  the  wheat  crop  are  Maryland,  Virginia,  and 
Tennessee.  The  average  yield  of  wheat  from  these  three  States 
during  the  five  years  from  1900  to  1904,  inclusive,  was  just  short  of 
29,000,000  bushels.  Allowing  that  50  per  cent  of  this  wheat  contains 
garlic,  we  have  14,500,000  bushels  of  garlicky  wheat  in  these  three 
States  alone.  But  granting  that  only  one-half  of  this  amount  con- 
tains garlic  in  sufficient  quantity  to  throw  it  out  of  grade,  we  still 
have  7,250,000  bushels  of  wheat  which  must  be  sold  at  a  greatly 
reduced  price.  A  reduction  of  only  15  cents  per  bushel  means  more 
than  a  million  dollars  annually  to  the  farmers  of  Maryland,  Virginia, 
and  Tennessee.  The  members  of  a  prominent  firm  of  grain  exporters 
in  Baltimore  state  that  the  d^reciation  for  the  Maryland  crop  alone, 
which  amounts  to  about  12,000,000  bushels  annually,  will  be  fully  5 
to  10  cents  per  bushel,  or  an  equivalent  of  $600,000  to  $1,200,000.  A 
large  quantity  of  garlicky  wheat,  however,  does  not  get  into  the  ele- 
vators, being  fit  only  for  feeding  purposes.  Mr.  R.  L.  Wells*  states 
that,  in  Tennessee,  wheat  containing  garlic  bulblets  has  been  sold  as 
low  as  15  cents  per  bushel  to  feed  stock. 

EXPEBIMENTS  IN  SEPARATING  GABLIC  FROM  WHEAT. 

The  presence  of  the  aerial  bulblets  of  wild  garlic  in  wheat  has  always 
been  objectionable,  principally  because  of  the  extreme  difficulty  of 
separating  them  from  the  wheat.  While  some  of  the  lighter,  imma- 
ture bulblets  can  be  blown  out  by  a  good  fanning  mill,  the  greater 
number  are  of  practically  the  same  size  and  weight  as  the  wheat  ker- 
nels. Plate  I  shows  wheat  kernels  and  the  aerial  bulblets  of  wild  gar- 
lic of  natural  size.  This  similarity  in  size  and  shape  makes  it  impos- 
sible to  separate  them  during  the  autumn  or  early  winter  by  the  use  of 
the  ordinary  cleaning  machinery  usually  found  in  the  majority  of  flour 
mills  and  elevators,  i.  e.,  by  screening  and  fanning.     If  the  bulblets 

a  The  Wild  Onion,  BuJletin,  Tennessee  Agricultural  Experiment  Station,  July,  1885. 
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are  allowed  to  freeze,  they  afterwards  become  dry  and  are  then  quite 
readily  blown  out,  but  this  is  not  always  practicable. 

In  view  of  this  fact  experiments  were  undertaken  in  June,  1905,  in 
order  to  ascertain  whether  the  mixture  of  garlic  and  wheat  could  not 
be  dried  artifidally,  thereby  reducing  the  weight  of  the  bulblets  to 
sucli  an  extent  that  they  could  be  satisfactorily  removed  as  soon  as 
the  grain  is  ready  for  market.  The  detailed  results  of  these  experi- 
ments** are  given  in  the  following  pages. 

LOT   A. 

Lot  A  consisted  of  approximately  44  bushels  of  "rejected''  wheat 
furnished  by  the  Baltimore  Chamber  of  Commerce.  When  received 
it  contained  16.55  per  cent  of  water  and  2.17  per  cent  of  garlic.  The 
amount  of  foreign. seed  and  chaff  present  was  not  determined.  The 
value  of  this  wheat  was  placed  at  65  or  70  cents  a  bushel. 

Experiment  No,  1. — ^A  portion  of  this  wheat  was  dried  in  the  small 
grain  drier  of  the  Seed  Laboratory  at  a  maximum  temperature  of  136° 
F.  for  two  hours.  During  this  time  the  moisture  content  of  the  grain 
was  reduced  from  16.55  per  cent  to  9.5  per  cent,  or  from  2  J  to  4^  per 
cent  less  than  good  American  wheat  normally  contains.  But  this 
degree  of  drying  proved  insufficient,  as  0.28  per  cent  of  garlic  still 
remained  in  the  sample  after  a  prehminary  cleaning.  This  same  lot  of 
wheat  was  therefore  dried  for  an  additional  half-hour  and  the  mois- 
ture content  was  reduced  to  8.94  per  cent. 

Experiment  No.  2. — ^Another  portion  of  seed  from  Lot  A  was  dried 
a  few  days  later  for  nearly  four  hours,  the  maximum  temperature 
reading  140*^  F.  At  the  termination  of  the  drying  a  moisture  deter- 
mination of  a  sample  of  this  wheat  showed  only  5.87  per  cent  of  water. 

The  wheat  from  experiments  Nos.  1  and  2  was  then  mixed  and 
cleaned,  and  the  average  percentage  of  w^ater  in  the  mixed  sample  was 
found  to  be  7.41  per  cent.  Aftier  cleaning,  an  analysis  of  this  wheat 
showed  that  the  amount  of  garlic  had  been  reduced  from  2.17  to  0.05 
per  cent,  97.6  per  cent  of  the  garlic  having  been  removed.  Plate  II, 
figure  1,  shows  a  1 -pound  sample  of  this  wheat  as  received,  the 
quantity  of  garUc  in  1  pound  when  received,  and  the  quantity  of 
garlic  remaining  in  1  pound  after  drying  and  cleaning. 

Concerning  this  lot  of  wheat  the  secretary  of  the  Baltimore  Cham- 
ber of  Commerce  wrote  as  follows : 

The  wheat  which  you  cleaned  and  returned  was  the  source  of  a  great  deal  of  interesting 
csomment  upon  the  floor  of  the  chamber,  and  the  general  idea  is  tliat  a  very  va.st  change  was 
accomplished  by  running  it  through  the  drier.    The  sample  sent  originally  wa^s  of  such  low 


^Acknowledgments  are  due  to  the  members  of  the  Baltimore  Chamber  of  Commerce  and 
to  Mr.  Walter  Roberts,  of  Alexandria,  Va.,  and  Mr.  E.  H.  Darby,  of  Seneca,  Md.,  who  kindly 
supplied  the  garlicky  wheat  for  tiiese  experiments. 
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and  inferior  grade  as  to  prohibit  it  from  going  into  the  elevators,  and  the  drying  and  cleaning 
to  which  it  was  subjected  made  it  No.  2  Red,  the  contract  gi-ade,  a  difference  in  value  of 
fully  17  cents  per  bushel. 

An  increase  of  17  cents  per  bushel  was  equivalent  to  24.6  per  cent 
of  the  value  of  this  wheat  before  drying  and  cleaning. 

LOT   B. 

A  second  sample  of  approximately  38  bushels  of  '' rejected"  wheat 
furnished  by  Mr.  Walter  Roberts^  Alexandria,  Va.,  contained  0.56  per 
cent  of  garlic  and  15.08  per  cent  of  water  and  weighed  only  57.5  pounds 
per  bushel. 

The  lot  was  divided  into  three  parts  for  treatment,  as  follows: 

Experiment  No.  3, — In  this  test  the  drying  was  continued  for  three 
hours,  the  temperature  of  the  air  varying  from  153°  to  158°  F.  and  the 
temperature  of  the  wheat  from  117°  to  155°  F.  The  moisture  was  re- 
duced from  15.08  to  7.92  per  cent.  The  weight  per  bushel  was  in- 
creased from  57.5  to  59.25  pounds  on  drying  and  to  60.6  pounds  after 
cleaning.  The  quantity  of  garlic  was  reduced  to  0.05  per  cent,  the 
same  as  the  combined  results  of  experiments  Nos.  1  and  2. 

Experiment  No.  4- — The  period  of  drying  in  this  experiment 
extended  over  three  and  one-half  hours,  the  temperature  of  the  air 
being  the  same  as  in  experiment  No.  3,  153°  to  158°  F.,  the  tempera- 
ture of  the  wheat  gradually  increasing  from  95°  F.  at  the  end  of  the 
first  half -hour  to  145^  F.  During  the  three  and  one-half  hours'  drying, 
the  water  content  of  the  wheat  was  reduced  to  6.88  per  cent  and  the 
weight  per  bushel  increased  to  59.5  pounds.  After  cleaning,  the 
weight  per  bushel  was  increased  to  60.7  pounds  and  the  quantity  of 
garlic  reduced  from  0.56  per  cent  to  0.06  per  cent.  Plate  II,  figure  2. 
shows  a  1-pound  sample  of  this  wheat  as  received,  the  amount  of  garlic 
in  1  pound  when  received,  and  the  amount  of  garlic  remaining  in  1 
pound  after  drying  for  three  and  one-half  hours  and  cleaning. 

Experiment  No.  5. — The  last  portion  of  Lot  B  was  dried  for  two  and 
three-fourths  hours,  the  temperature  of  the  wheat  reaching  122®  F.  in 
three-quarters  of  an  hour,  and  138°  F.  after  one  hour,  which  tempera- 
ture was  maintained  for  one-half  hour,  gradually  decreasing  during 
the  last  one  and  one-quarter  hours  to  117°  F.,  when  the  experiment 
was  concluded.  The  moisture  content  of  the  wheat  was  reduced  from 
15.08  to  8.48  per  cent  and  the  weight  per  bushel  raised  from  57.5  to 
58.6  pounds.  After  cleaning,  the  weight  per  bushel  was  60  pounds 
and  the  garlic  present  0.07  per  cent. 

After  drying  and  cleaning,  the  wheat  from  Lot  B  graded  No.  2  Redj 
having  at  that  time  a  value  of  85  cents  per  bushel.  As  in  its  original! 
condition  the  wheat  was  purchased  for  55  cents  per  bushel,  the  drying 
and  cleaning  increased  its  value  54.5  per  cent. 
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LOT   ('. 

A  consignment  of  approximately  30  bushels  of  ''rejected"  wheat, 
containing  2.04  per  cent  of  garlic,  16.2  per  cent  of  water,  and  weigh- 
ing only  56.5  pounds  a  bushel,  was  lent  to  the  Department  of  Agricul- 
ture by  Mr.  E.  H.  Darby,  of  Seneca,  Md. 

This  lot  of  wheat  was  divided  into  two  parts  and  treated  as  experi- 
ments Nos.  6  and  7. 

Experiment  No.  6. — This  wheat  was  subjected  to  an  air  temperature 
of  113°  F.  for  one  hour  and  of  154°  F.  for  two  hours,  the  maximum 
tenmperature  of  the  grain  for  the  last  half  hour  being  149°  F.  The  mois- 
ture content  was  reduced  from  1G.2  per  cent  to  8.2  per  cent.  The 
weight  per  bushel  was  raised  to  57.8  pounds  after  drying  and  60.6 
pounds  after  cleaning,  and  the  amount  of  garlic  was  reduced  to  0.17 
per  cent. 

Experiment  No,  7. — This  experiment  continued  for  three  hours,  as 
in  experiment  No.  6,  but  the  temperature  of  the  air  current  decreased 
gradually  from  146°  to  122°  F.,  the  maxinmm  temperature  of  the 
grain  being  131°  F.  Samples  taken  at  the  terminati(m  of  the  experi- 
ment show^ed  a  moisture  content  of  8.83  per  cent.  The  weight  per 
bushel  was  increased  to  57.5  pounds  after  drying  and  60.2  pounds 
after  cleaning.  Plate  II,  figure  3,  shows  a  1-pound  sample  of  this 
wheat  as  received,  the  amount  of  garlic  in  1  pound  when  received,  and 
the  amount  of  garlic  remaining  in  1  pound  after  drying  for  three 
hours  and  cleaning. 

A  sample  of  this  cleaned  wheat  was  examined  by  the  chief  inspector 
of  the  Baltimore  Chamber  of  Commerce  and  graded  as  Xo.  2  Red,  giv- 
ing it  a  value  of  84.5  cents  per  bushel.  The  highest  price  offered  for 
the  original  lot  of  wheat  was  60  cents  i>er  bushel.  The  removing  of 
the  garlic  and  the  cleaning  consequently  enhanced  the  value  40.8  per 
cent. 

In  experiments  Nos.  6  and  7  tlie  drying  was  not  continued  quite 
long  enough  for  the  best  results,  although  the  quality  of  tin*  wheat 
was  raised  to  ''contract'^  grade.  At  temperatures  from  150°  to  158° 
F.  the  drying  should  continue  for  two  and  one-half  to  three  hours,  or 
until  the  moisture  content  of  the  wheat  is  reduced  to  about  8  per  cent. 

In  none  of  the  experiments  was  it  possible  to  remove  all  of  the  garlic, 
but  in  every  case  the  quantity  was  reduced  considerably  more  than 
was  necessary'  to  make  the  wheat  grade  as  No.  2  Red.  Moreover,  the 
quantity  of  garlic  present  after  tlie  cleaning  was  not  considered  suffi- 
cient to  interfere  with  the  milling  of  the  wheat  or  to  injure  the  quality 
of  the  flour. 
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The  following  diagrammatic  figures  show  the  relative  quantity  of 
garlic  in  the  wheat  before  and  after  treatment : 

Percentages,  hy  weight,  of  garlic  in  wJieat,  Lots  A ,  B,  and  (7,  before  and  after  drying  and  cleaning. 

JjotA. 
Original  sample: 
2.17  per  cent  of  garlic. 

Experiments  Nos.  1  and  2,  combined  after  drying  for  2}  and  4  hours,  respec- 
tively, and  cleaning: 
0.05  per  cent  of  garlic . 

LcyrB. 
Original  sample: 
0.56  per  cent  of  garlic. 

Experiment  No.  3,  after  drying  for  3  hours  and  cleaning: 
0.05  per  cent  of  garlic. 

Experiment  No.  4,  after  drying  for  3^  hours  and  cleaning: 
0.06  per  cent  of  garlic. 

Experiment  No.  5,  after  drying  for  2i  hours  and  cleaning: 
0.07  per  cent  of  garlic. 

^  LotC. 

Original  sample: 
2.04  per  cent  of  garhc. 

Experiment  No.  6,  after  drying  for  3  hours  and  cleaning: 
0.16  per  cent  of  garlic. 

Experiment  No.  7,  after  drying  for  3  hours  and  cleaning: 
0.17  per  cent  of  garlic. 

Garlic  bulblets  as  found  in  wheat  contain  from  35  to  70  per  cent  of 
water,  while  the  water  content  of  fresh  garlicky  wheat  usually  varies 
from  15  to  20  per  cent.  During  the  drying  the  amount  of  water  in  the 
wheat  is  decreased,  but  at  the  same  time  the  kernels  become  more  com- 
pact and  the  specific  gravity  is  increased,  as  is  shown  by  the  weight 
per  bushel  before  and  after  drying.  On  the  other  hand,  the  specific 
gravity  of  the  garlic  bulblets  is  lowered  by  the  drying.  The  outer 
membranous  coverings  of  the  bulblets  remain  distended  and  the 
shrinkage  takes  place  in  the  inner  portion,  thus  leaving  a  small  air 
space  between  the  bulb  proper  and  the  outer  protecting  layers.  This 
increased  air  space,  together  with  the  decreased  weight  due  to  the  loss 
of  water,  makes  it  possible  to  separate  most  of  the  bulblets  from  the 
wheat  ])y  ordinary  cleaning  machinery. 

THE  TOTAL  COST  OF  DRYING  AND  GLEANXNG  GARLICKY  WHEAT. 

The  total  cost,  including  the  shrinkage,  of  drying  and  cleaning  any 
given  lot  of  wheat  for  the  removal  of  garlic  depends  on  four  factors: 
(1)  The  amount  of  garlic  removed;  (2)  the  amount  of  chaff  and  other 
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foreign  substances,  aside  from  the  garlic,  removed;  (3)  the  percentage 
of  water  removed  from  the  wheat;  (4)  the  cost  of  operating  the 
machinery. 

The  amount  of  garlic  removed.— In  the  experiments  with  the  three 
lots  of  wheat  herein  described  practically  all  of  the  garlic  was  removed, 
and  this  must  be  considered  as  a  loss  in  weight.  The  average  loss 
for  each  of  the  three  lots  of  wheat  due  to  the  removal  of  garHc  was 
2.12  per  cent,  0.50  per  cent,  and  1.88  per  cent  for  Lots  A,  B,  and  C, 
respectively. 

The  amount  of  chaff  and  other  foreign  substances,  asiiefrom  the  garlic, 
removed, — ^The  loss  in  weight  due  to  the  cleaning,  aside  from  the  quan- 
tity of  garlic,  depends  entirely  upon  the  amount  of  light,  immature 
wheat,  chaff,  and  other  foreign  substances  removed.  This  loss  bears 
the  same  ratio  for  any  lot  of  wheat.  Consequently,  strictly  speaking, 
this  additional  decrease  in  weight  can  not  be  considered  as  an  extra 
expense  in  the  treatment  of  garlicky  wheat.  Moreover,  the  quantity 
of  foreign  substances  present  has  an  important  bearing  on  the  grading 
of  the  grain. 

The  following  summary  shows  the  percentages  of  screenings,  includ- 
ing the  garlic,  obtained  from  the  wheat  treated  as  experiments  Nos. 
3,  4,  5,  6,  and  7: 

Experiment  No.  3  gave  611  pounds  of  clean  wheat  and  28  pounds, 
or  4.4  per  cent,  of  screenings.  Experiment  No.  4  gave  548.5  pounds 
of  clean  wheat  and  15?5  pounds,  or  2.8  per  cent,  of  screenings.  Exper- 
iment No.  5  gave  736.5  pounds  of  clean  wheat  and  26.5  pounds,  or  3.4 
per  cent,  of  screenings.  The  average  percentage  of  screenings  from 
experiments  Nos.  3,  4,  and  5  (Lot  B)  was  3.54  per  cent.  Deducting 
from  this  the  amount  of  garlic  removed  from  Lot  B,  0.50  per  cent, 
there  is  left  3.03  per  cent,  the  proportion  of  immature  wheat,  chaff,  and 
other  foreign  substances  removed. 

In  experiments  Nos.  6  and  7,  1,536  pounds  of  dried  wheat  gave  135 
pounds  of  screenings,  an  equivalent  of  8.8  per  cent,  of  which  1.88  per 
cent  was  garlic,  leaving  6.92  per  cent  of  immature  wheat,  chaff,  and 
other  foreign  substances  removed. 

The,  percentage  of  water  removed  from  the  wheat. — Garlicky  wheat 
almost  invariably  contains  a  high  percentage  of  water,  and  the  greatest 
loss  in  weight  is  probably  due  to  the  liberation  of  water  during  the  dry- 
ing process.  In  these  experiments  the  quantity  of  water  was  reduced 
from  16.55  per  cent,  15.08  per  cent,  and  16.20  per  cent  to  an  average 
of  7.41  per  cent,  7.76  per  cent,  and  8.52  per  cent  for  Lots  A,  B,  and  C, 
respectively.  In  order  that  the  garlic  may  be  removed  satisfactorily 
it  is  necessary  to  reduce  the  water  content  to  approximately  8  per  cent, 
which  is  from  4  to  6  per  cent  less  than  No.  2  Red  wheat  normally  con- 
tains. However,  the  dried  wheat  will  again  absorb  water  from  the 
atmosphere,  and  after  the  lapse  of  a  few  days  the  w  ater  content  will  be 


28  MI8(^KLLANK<MTH    PAPKItS. 

practically  the  same  as  that  of  air-dried  wheat.  Likewise  the  clean, 
dried  wheat  can  be  mixed  with  any  garlic-free  lot  of  wet  wheat  and  the 
grade  of  the  hitter  improved  in  this  way.  For  this  reason,  only  the 
difference  ))etween  the  water  content  of  the  wet  garlicky  wheat  and 
that  of  No.  2  Red,  which  averages  about  18  per  cent  during  the  first 
few  months  after  harvesting,  should  be  considered  as  actual  loss  in 
weight  due  to  drying.  On  this  basis  the  loss  due  to  the  removal  of 
water  was  3.5o  per  cent  for  Lot  A,  2.08  per  cent  for  Lot  B,  and  3.20 
per  cent  for  Lot  C. 

The  cost  of  operating  the  machinet^, — The  cost  of  the  actual  drying 
and  cleaning  alone  is  very  small.  With  the  low  pressure  boilers  avail- 
able for  use  with  the  small  grain  drier  in  the  Bureau  of  Plant  Industry 
the  maximum  temperature  possible  is  only  158°  F.  At  this  tempera- 
ture it  is  necessary  to  continue  the  drying  for  from  two  and  one-half  to 
three  hours  in  order  that  the  weight  of  the  garlic  may  be  sufficiently 
reduced  so  that  it  can  be  removed.  With  the  high  pressure  boilers  such 
as  are  found  in  most  grain  elevators  and  flour  mills  an  air  temperature 
of  170°  to  180°  F.  can  be  readily  maintained,  at  which  temperature  the 
time  factor  can  ))e  greatly  reduced.  By  careful  calculation  it  is  be- 
lieved that  the  actual  cost  of  operating  the  machinery  for  the  drying 
and  cleaning  should  not  exceed  one-half  cent  per  bushel. 

This  factor,  however,  will  vary  with  the  capacitj^  of  the  drier  and 
the  number  and  size  of  the  other  kinds  of  machinery  being  operated 
simultaneouslv  by  the  same  boilers. 

THE    NET    COST    OF    REMOVING    GARLIC. 

To  ascertain  the  net  cost  of  removing  garlic  bulblets  from  wheat  in 
order  to  bring  it  up  to  *^  contracf  "  grade,  only  the  following  items  need 
be  taken  into  consideration :  (1)  The  cost  of  operating  the  machinery; 
(2)  the  loss  in  weight  due  to  the  quantity  of  garlic  actually  removed, 
and  (3)  the  difl*erence  in  the  amount  of  water  normally  contained  in 
good  air-dried  wheat,  which  is  not  far  from  13  per  cent,  and  the  amount 
of  water  in  the  garlicky  wheat  before  it  goes  into  the  drier.  On  this 
basis  the  cost  of  drying  and  cleaning  the  garlicky  wheat  discussed  in 
the  foregoing  pages  was  6.3  per  cent,  3.2  per  cent,  and  5.7  per  cent,  or 
an  equivalent  of  5i  cents,  2  J  cents,  and  4 J  cents  per  bushej  for  lots 
A,  B,  and  C,  respectively,  as  governed  by  the  prices  current  at  that 
time. 

THE  EFFECT  OF   THE   DBYINO  ON  THE   MTLLINO   aiXALITIES  OF 

THE  GRAIN. 

No  flour  was  made  from  any  of  the  wheat  after  drying  and  cleaning: 
but  the  consensus  of  opinion  of  the  majority  of  the  millers  to  whom 
samples  of  the  dried  wheat  were  submitted  w  as  that  the  milling  quali- 
ties of  the  wheat  had  not  been  injured  by  the  drying.     Such  wheat, 
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however,  is  not  fit  for  milling  until  it  has  absorbed  water  from  the 
atmosphere,  or  has  been  mixed  with  damp  grain,  or  steamed,  in  order 
to  toughen  the  bran.  If  the  milling  is  attempted  while  the  wheat 
is  exceptionally  dry,  the  bran  will  be  easily  broken,  resulting  in  the 
production  of  coarse,  dark  flour. 

THE  EFFECT  OF  THE  DBTING  OK  THE  VITALITY  OF  THE  WHEAT. 

The  objection  has  frequently  been  made  that  the  high  U  mperature 
ordinarily  used  in  the  commercial  drying  of  grain  will  destroy  the 
germinating  power.  In  the  majority  of  cases  the  vitality  of  the  grain 
after  drying  is  of  little  importance,  as  such  grain  is  seldom  used  for 
sowing  or  planting.  The  foregoing  o])jections,  however,  are  not  well 
established,  as  the  vitality  of  grain  is  not  injured  by  drying  in  com- 
mercial grain  driers  at  the  temjfleratures  commonh'  employed. 

The  grounds  for  the  belief  that  temperatures  as  high  as  140°  to  175° 
F.  for  periods  of  short  duration  will  destroy  the  vitality  of  grains  are 
based  on  laboratory  tests  in  which  no  provision  was  made  for  the  cir- 
culation of  air.  Under  such  conditions  the  life-giving  principles  are 
readily  destroyed,  especially  when  considerable  moisture  is  present. 
But  when  the  drying  is  done  in  such  a  wa}'  tliat  the  moisture  ]ib«r»ted 
will  be  readily  carried  away,  as  in  commercial  grain  driers,  there  is 
little  danger  of  destroying  the  vitality  of  the  grains,  even  though  the 
duration  of  drying  be  several  times  greater  than  that  given  for  the 
foregoing  experiments. 

The  following  table  shows  the  effect  of  the  drying  on  the  germinat- 
ing capacity  of  the  samples  of  garlicky  wheat  from  lots  B  and  C, 
alread V  discussed : 

PercerUages  of  germination  of  wheat  from-  lots  B  and  C  before  arul  after  drying. 

I     ]),.|.jj        Tempera-     Maxinium      ,.-    .       \ 
Samnlemark  1    tion  of     tiire  of  a  r     t<^nipera-  r^^^^      f^ernii- 

1  (lr>ing.       (iryinp.  wlipal.       "'^h'^at.| 

//m/r.f.     DegrceHF.   Degrees  F.    Per  rent.'  Per  cent. 

Original  sample . . . ! lo.  ok  '  so 

Experiment  No.  3 '  S'        l.-vi-l.v  ir^  7.'.)2  '  K\.'> 

Experiment  No.  4 .v.        i.vj-i.is  u:^  n.sK  s.'i 

Experiment  No.  5 '1\         I.V>  los  \?s  s.js  7'».5 

Original  sample \i\.  Jti  «2 

Experiment  No.  6 2'         ll.{  i:h  1 1«)  s.jo  k\ 

Experiment  No.  7 i  w  1  l(»-l-22  i:< I  s  s 5  S.'i 


With  but  a  single  exception  the  percentages  of  germinaticm  were 
higher  after  the  drying  than  before,  and  such  is  generally  true.  In 
all  cases  the  germination  was  low,  due  to  the  damaged  condition  of  the 
grain  when  received. 

While  the  tests  made  are  few  in  nuinl)er,  the  results  givcMi  in  the 
foregoing  table  are  sufficient  to  show  that  a  good  quality  of  garlicky 
wheat  can  be  dried  and  afterwards  cleaned  and  used  for  sowing  with 
entirely  satisfactory  results.     The  garlic  l)ull)lets,  as  found  in  wheat, 
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contain  from  35  to  70  per  cent  of  water.  With  this  high  percentage 
of  water  the  greater  quantity  of  the  bulblets  are  partially  cooked  or 
scalded  during  the  drying  process,  thus  rendering  growth  impossible. 

KAOHINEBY  USED  FOB  DBYINa  AND  OLSANING. 

The  drying  was  done  in  a  small  grain  drier.  In  the  absence  of  a 
good  fanning  and  screening  machine  for  the  larger  grains^  the  wheat 
was  first  run  through  a  fanning  mill  specially  constructed  for  cleaning 
clovers,  alfalfa,  and  timothy.  The  greater  quantity  of  the  garlic  was 
blown  out,  but  many  of  the  larger  bulblets  could  not  be  rer^oved  in 
the  absence  of  screens,  and  for  this  reason  the  wheat,  for  the  final 
cleaning,  was  put  through  a  ''shaker''  such  as  is  commonly  used  for 
cleaning  rice. 

It  is  not  desired  to  place  any  spejgjal  emphasis  on  the  particular 
machinery  used  for  these  experiments.  Any  of  the  good  commercial 
driers  with  any  good  cleaning  ip^"^inery  should  give  satisfactory 
results. 

ST7MMABY. 

The  presence  of  the  aerial  bulblets  of  wild  garHc  in  a  large  quantity 
of  the  wheat  grown  in  the  central  eastern  United  States  causes  a  great 
depreciation  in  its  value.  The  loss  to  agriculture  from  this  cause 
alone  is  very  conservatively  estimated  at  more  than  $1,500,000  annu- 
ally. 

The  wheat  kernels  and  the  garlic  bulblets  are  very  similar  in  size 
and  weight,  which  makes  their  separation  by  the  methods  ordinarily 
in  use  next  to  impossible  as  long  as  they  are  fresh. 

If  wheat  containing  garlic  is  artificially  dried,  the  wheat  kernels 
increase  in  specific  gravity  and  the  garUc  bulblets  decrease  in  specific 
gravity,  so  that  practically  all  of  the  latter  can  be  removed  by  good 
cleaning  machinery. 

GarUcky  wheat  is  usually  wet,  often  containing  as  much  as  20  per 
cent  of  water,  and  the  drying  should  be  continued  until  the  moisture 
is  reduced  to  approximately  8  per  cent. 

In  estimating  the  total  cost  of  the  treatment  of  a  lot  of  garhcky 
wheat,  only  the  amount  of  garlic  removed,  the  excess  of  moisture 
above  that  which  good  No.  2  Red  wheat  usually  contains,  and  the 
cost  of  operating  the  machinery  need  be  considered.  The  cost  of 
removing  the  chaff,  immature  wheat,  etc.,  is  the  same  as  for  the  clean- 
ing of  any  sample  of  wheat  free  from  garUc. 

The  commercial  drying  of  wheat  in  a  good  commercial  grain  drier 
does  not  injure  its  vitahty,  while  most  of  the  garUc  bulblets  are  killed, 
owing  to  the  higher  percentage  of  water  in  the  latter. 

It  has  not  been  definitely  determined,  but  the  more  general  opinion 
is  that  the  drjring  does  not  injure  the  milling  quaUtiee  of  the  wheat. 

Any  of  the  good  commercial  grain  driers,  together  with  any  good 
wheat-cleaning  machinery,  should  give  satisfactory  results. 
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IV -METHODS  OF  TESTING  THE  BURNING 
QUALITY  OF  CIGAR  TOBACCO." 

By  WiGHTMAN  W.  Garner,  Scientific  Assistant,  Plant  Breeding  Investigations. 


INTBODUCTIOK. 

As  has  been  pointed  out  in  previous  publications  of  the  Bureau  of 
Plant  Industry,  a  systematic  effort  is  being  made  to  improve  the  qual- 
ity and  yield  of  the  tobacco  crop  by  employing  the  latest  and  most 
approved  methods  of  selection  in  the  old  varieties  and  by  creating 
and  establishing  new  strains  possessing  to  a  marked  degree  those 
characteristics  most  to  be  desired  in  the  various  classes  of  tobacco 
which  the  market  demands.  This  work  necessitates  the  careful  test- 
ing of  a  large  number  of  types,  as  well  as  many  individual  selections 
from  each  of  these  types,  and  for  this  reason  it  is  very  desirable  to 
have  at  our  command  methods  capable  of  showing  with  certaint}'  even 
slight  differences  in  the  essential  qualities  of  the  various  samples  to  l)e 
examined.  It  is  our  purpose  to  make  a  careful  studv  of  the  subject 
of  testing  tobacco  from  a  practical  standpoint,  as  well  as  the  relation 
of  the  chemical  composition  of  the  leaf  to  its  good  and  bad  qualities. 

In  judging  the  merits  of  a  cigar  tobacco,  due  regard  must  be  had 
for  the  particular  use  for  which  it  is  intended,  since  the  finished  cigar 
consists  of  three  distinct  components — the  filler,  the  binder,  and  the 
wrapper — each  of  which   must  possess  certain  characteristics.     The 

« In  the  tobacco  breeding  experiment^  conducted  by  the  Plant  Breeding  Investiga- 
tious  of  the  Bureau  of  Plant  Industry,  i)articular  attention  is  being  given  to  the 
improvement  of  cigar  tobaccos,  including  specially  high-grade  wrapper  and  filler 
types.  In  connection  with  these  experiments?,  which  are  being  conducted  by  Messrs. 
A.  D.  Shamel  and  VV.  W.  Cobey,  of  this  office,  it  has  l)een  found  necessary  to  com- 
pare the  characters  of  a  large  number  of  selected  individual  plants  to  determine 
which  ones  are  superior  in  their  important  characters.  The  means  and  metho<iH 
heretofore  used  in  making  such  comparative  tests  were  very  imperfect,  and  one 
important  preliminary  part  of  the  work  is  to  devise  8i)ecial  pieces  of  apparatus  which 
will  enable  accurate  tests  to  be  made.  The  devices  described  by  Dr.  Gamer  in  the 
present  paper  it  is  l)elieved  will  greatly  facilitate  such  testing  and  add  to  the  accuracy 
of  the  results.  The  preliminary  notes  given  by  Dr.  Gamer  on  the  influence  of 
wrapper,  binder,  and  filler  on  the  "burn"  of  cigars  open  up  an  important  field  of 
investigation  in  connection  with  the  testing  and  breeding  of  different  types  of 
tobacco. — Herbert  J..  Webber,  PhifMohgint  in  Charge  of  Plant  Breeding  Inrfstigatiojis. 
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tiller  must  have,  above  all  eli^e^  a  fine  fiavor  and  aroma  and  a  good 
''burn/'  In  the  case  of  the  wrapper  leaf  there  are  a  number  of 
requirements  to  be  met,  among  which  are  sufficient  elasticity,  proper 
color,  size,  and  shape,  fineness  of  veins,  freedom  from  objectionable 
flavor  and  taste,  a  fine  ''gmin,"and  a  good  burn.  Many  of  these 
qualities  can  be  determined  by  simple  inspection,  without  the  use  of 
any  specific  tests,  while  others  require  special  laboratory  methods. 
The  present  article  has  to  do  only  with  the  practical  methods  of  testing 
the  burn,  deferring  to  a  later  day  a  considei*ation  of  the  chemical 
characteristics  of  the  tobaccos  which  have  been  tested. 

There  are  several  elements  which  go  to  make  a  good  or  bad  bum, 
chief  of  which  are  the  capacity  for  holding  fire,  the  evenness  of  the 
burn,  the  color  of  the  ash  and  its*  firmness,  the  coaling  or  carboniza- 
tion, and  the  "puckering"  of  the  leaf  immediately  in  advance  of  the 
burning  zone  of  the  cigar.  The  final  test  of  any  cigar  tobacco  must, 
of  course,  rest  in  the  smoking  of  the  manufactured  cigar,  but,  while 
this  gives  a  direct  means  of  determining  the  character  of  the  ash,  it 
does  not  furnish  accurate  information  as  to  the  evenness  of  the  burn 
or  the  fire-holding  capacity  of  an}^  one  of  the  components  of  the  cigar 
except  with  reference  to  the  other  two  particular  components  used  in 
the  experiment.  This  is  particularly  true  of  the  wrapper,  as  was 
shown  by  special  experiments  carried  out  to  observe  the  effect  of 
using  different  fillers  and  binders  with  the  same  wrapper.  The  result 
of  these  experiments  will  be  more  fully  discussed  below.  Again,  it 
should  be  remembered,  in  this  connection,  that  cigars  made  by  the 
same  workman  and  from  the  same  lot  of  tobacco  often  vary  widely  in 
their  burn  owing  to  the  impossibility  of  avoiding  unevenness  in  the 
filler,  and  this  source  of  error  can  only  be  eliminated  by  several  times 
repeating  the  experiment.  It  is  evident,  therefore,  that,  in  order  to 
get  reliable  data  concerning  the  relative  merits  of  different  wiuppers 
with  respect  to  their  burning  qualities,  the  cigar  test  must  be  supple- 
mented by  some  other  method  capable  of  giving  sharp  distinctions  as  to 
the  fire-holding  capacit}-  and  evenness  of  bum. 

A  method  which  has  long  been  in  use  is  to  ignite  the  leaf  by  means 
of  a  lighted  cigar  or  a  slow-burning  match  devised  by  Nessler,**  and 
note  the  number  of  seconds  during  which  it  continues  to  glow.  The 
mean  of  several  tests  is  taken  as  a  measure  of  the  capacity  for  holding 
fire;  but  the  variation  in  the  results  obtained,  even  upon  a  single  leaf, 
is  so  great  that  little  reliance  can  be  placed  upon  the  figures  except  in 
a  very  general  way.  In  this  method  no  account  is  taken  of  the  area 
of  the  leaf  burned,  and  the  wide  differences  obtained  on  a  single  leaf 
are  due  principally  to  the  fact  that  frequently  the  ignited  zone  soon 
ceases  to  glow  except  for  one  or  more  very  small  streamers,  which 

"  Landw.  Vers.  Stat.,  XI,  399. 
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continue  to  burn  for  a  much  longer  period,  thereby  giving  results 
altogether  out  of  proportion  to  the  true  burning  qualities  of  the 
tobacco  in  question.  Another  serious  objection  to  the  method  is  found 
in  the  interference  of  the  veins  of  the  leaf;  for  it  seldom  happens 
that  the  glow  can  cross  these  veins  except  around  the  outer  edges  of 
the  leaf,  while  in  the  cigar  the  veins  alwa3^s  run  longitudinally  and 
so  do  not  interfere  with  the  burn. 

The  rational  procedure  would  seem  to  be  to  test  the  burn  of  the 
leaf  when  wrapped  in  some  such  form  as  is  actually  found  on  the  cigar, 
but  without  the  use  of  binder  or  tiller.  We  have  devised  a  method  of 
this  kind  in  which  the  leaf,  after  being  properly  wrapped  and  dried,  is 
burned  with  the  aid  of  a  slow  current  of  air.  The  current  of  air  com- 
pensates in  a  measure  for  the  absence  of  the  filler  and  binder,  while  its 
use  obviates  the  unavoidable  irregularities  of  the  latter.  A  detailed 
description  of  the  apparatus  used  and  the  method  of  carrying  out  the 
operation  will  be  found  on  page  37.  This  test,  combined  with  the 
smoking  of  the  cigar,  has  enabled  us  to  accui*ately  classify  a  large 
number  of  samples  of  wrapper  leaf  with  respect  to  their  burning 
qualities. 

THE  SMOKING  TEST. 

It  is  evident  that  no  two  persons  would  smoke  a  cigar  in  exactly  the 
same  way,  nor  would  the  same  individual  smoke  two  cigars  under 
exactly  similar  conditions.  It  is  necessary,  therefore,  to  use  some 
means  of  smoking  the  cigars  artificially  iu  order  to  eliminate  the  per- 
sonal equation  and  secure  uniformit}"  of  conditions.  Dr.  E.  11.  Jen- 
kins, in  the  Annual  Report  of  the  Connecticut  Agricultural  Experi- 
ment Station  for  1892,  has  described  an  apparatus  for  smoking  cigars 
which  was  devised  by  Mr.  S.  L.  Penfield,  of  Yale  University.  The 
*'  pull '"  on  the  cigar  is  secured  b}-  means  of  an  aspirator  which  is  filled 
by  a  continuous  inflow  of  water  and  emptied  at  regular  intervals  by  a 
siphon.  We  have  modified  this  apparatus  in  a  number  of  details  in 
order  to  adapt  it  to  our  needs,  and  we  give  herewith  a  description  of 
the  form  and  dimensions  which  we  have  finally  adopted  for  use  in 
our  investigations.  In  this  apparatus  as  many  as  four  cigars  may  be 
smoked  simultaneously,  while  held  in  such  a  position  that  they  may 
be  readily  compared  throughout  the  operation. 

By  reference  to  the  accompanying  illustration  (fig.  2)  it  will  be  seen 
that  the  holders  (a,  S,  <",  and  d)  for  the  cigars  are  so  arranged  that 
they  all  lie  in  the  same  vertical  plane,  each  one  2  inches  above  and 
having  its  horizontal  arm  2  inches  shorter  than  the  next  lower.  A 
screen  with  a  white  covering  is  placed  immediately  in  the  rear  of  the 
holders  to  serve  as  a  l)ackground,  thereby  facilitating  observation  of 
the  character  of  the  ash.  Between  the  flask  bearing  the  holders  and 
the  aspirator  and  connect^drwiih  Ufps«r-by  means  of  ^jlass  tubing  is  a 
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check  valve  consisting  of  u  T-tube  (e),  the  lower  arm  of  which  dips 
beneath  the  surface  of  the  water  in  a  suitable  vessel  {/"),  thus  prevent- 
ing a  Imckward  draft  through  the  cigars  while  the  aspirator  is  tilling. 
The  smoke  which  escapes  through  this  valve  hsus  a  very  disagreeable 
odor;  hence,  it  is  well  to  use  a  bottle  fitted  with  a  stopper  with  two 
hole.s,  through  one  of  which  passes  the  lowei-  arm  of  the  T-tube  {(/). 
while  through  the  other  paases  one  end  of  a  long  tube  {/(),  which  car- 
ries away  the  obnoxious  furaes.  The  aspirator  consists  of  a  gla.ss  cyl- 
inder (/■),  the  upper  end  of  whiih  is  fitted  with  a  rubber  stopper 


containing  two  holes  throtiyh  which  jjasstubt-s  leading  to  the  water  sup- 
ply (i-)  and  to  the  flask  carrying  the  cigar  holders  (/),  respectively. 
The  lower  end  of  the  cylinder  is  closed  with  a  rubber  stopper  Iwaring 
the  small  arm  of  the.  siphon  {/>).  The  tube  furnishing  the  water  sup- 
ply is  connected  with  a  reservoir  provided  with  a  constant-level  attach- 
ment. To  the  lower  end  of  the  small  arm  of  the  siphon  is  attached  a 
glass  tulie  {/It)  bearing  a  small  bulb  which  materially  assist^s  in  break- 
ing the  flow  of  the  water  at  the  moment  the  a.spirator  is  emptied.  The 
tubing  comiectiug  the  parts  of  the  apparatus  should  not  be  less  than 
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Variation  itt  Burn  of  Wrappers  Due  to  Different  Fillers:  A,  Filler  Grown 
IN  Texas  from  Cuban  Seeo;  B,  Filler  Gfiown  in  Ohio  from  Domestic  Seed: 
C,  FrLLER  Grown  in  South  Carolina  from  Cuban  Seeo:  D.  an  Impofiteo 
Cuban  Filler. 

Tbe HIDC  wmple of  ciutnitm  u Ta|>|H.'r  una  iwil  throiiiihoiil  Hml  iIr'  biinlir  ivil-<  luki'ti  tnini  ibu 


TESTING    THE    BURNING    QUALITY    OB'   TOBAOOO.  35 

6  to  8  ram.  internal  diameter;  otherwise  the  tubes  will  frequently  become 
clogged  by  the  condensation  products  of  the  smoke.  The  container 
for  the  cigar  holders  (n)  is  filled  al)out  two-thirds  full  with  dilute  sul- 
phuric acid,  which  serves  as  an  acid  wash  for  the  smoke,  retaining  the 
organic  bases  and  thereby  further  helping  to  prevent  the  choking  up 
of  the  machine.  The  lower  ends  of  all  the  cigar  holders  should,  of 
course,  extend  to  exactly  the  same  depth  below  the  surface  of  the 
acid. 

In  the  machine  which  we  now  have  in  operation,  the  relation  between 
the  short  arm  of  the  siphon  and  the  internal  diameter  of  the  aspirator 
is  such  that  the  volume  of  water  delivered  at  each  emptying  of  the 
latter  is  600  c.c.  This  corresponds  to  an  actual  capacity  of  about  450 
c.c.  for  the  aspirator,  the  difference,  of  course,  representing  the  volume 
of  water  entering  the  aspirator  from  the  supply  pipe  while  the  siphon 
is  in  action.  The  rate  of  inflow  from  the  suppl}^  tank  is  approximately 
900  c.  c.  per  minute.  The  internal  diameter  of  the  long  arm  of  the 
siphon  is  8  mm.,  >vhile  that  of  the  short  arm  is  25  mm.  The  entire 
length  of  the  long  arm  of  the  siphon  exceeds  that  of  the  short  arm  by 
40  cm.  An  apparatus  of  the  above-mentioned  dimensions  will  smoke 
four  cigars  of  the  Perfecto  type,  4i  inches  in  length,  in  a1)Out  thirty 
minutes,  a  rate  which  is  prol)ably  somewhat  al)ove  that  of  the  average 
smoker.  The  pull  on  the  cigar  occurs  at  intervals  of  thirty  seconds 
and  continues  for  a  period  of  ten  seconds.  The  frecjuency  of  the  pull 
is  controlled  by  the  rate  of  inflow  of  the  water  from  the  supply  tank, 
while  its  duration  is  governed  principally  })v  the  relation  between  the 
diameter  of  the  small  arm  of  the  siphon  and  the  volume  of  the 
aspirator. 

THE  EFFECTS  OF  THE  FIXiLEE,  THE  BINDER,  AND  THE  WBAPPEE 

ON  THE  BT7BN  OF  THE  CIGAR. 

As  preliminary  to  the  use  of  the  cigar  test  in  examining  wrapper 
leaf,  a  series  of  experiments  was  carried  out  to  determine  the  relative 
effects  of  the  three  components  of  the  cigar  on  the  burn.  For  this 
purpose  a  number  of  cigars  were  made  by  an  expert  w^orkman,  using 
four  different  types  of  wrapper  on  each  of  four  different  tvpes  of 
filler.  In  a  portion  of  the  cigars  the  binder  used  was  taken  from  the 
same  leaf  as  the  wrapper,  while  in  the  remainder  a  sample  of  Connecti- 
cut Broadleaf  tobacco  was  employed  for  this  purpose.  These  cigars 
were  smoked  in  the  above-described  apparatus  under  conditions  as 
nearly  uniform  as  could  be  obtained,  and  the  evenness  of  the  burn  and 
the  character  of  the  ash  were  carefully  noted. 

With  reference  to  the  evenness  of  the  burn,  markedlv  different 
results  were  obtained  when  wrappers  taken  from  the  same  sample  were 
smoked  on  different  types  of  tiller.  A  typical  case  of  this  kind  is  shown 
in  Plate  III.     The  twelve  cigars  shown  were  all  made  from  the  same 
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sample  of  wrapper,  and  in  each  case  the  binder  was  taken  from  the 
same  leaf  as  the  wrapper.  In  the  first  group  (A),  a  sample  of  filler 
grown  in  Texas  from  Cuban  seed  was  used;  in  the  second  group  (B),  a 
heavy  filler  grown  in  Ohio  from  domestic  seed;  in  the  third  group (C), 
a  filler  grown  in  South  Carolina  from  Cuban  seed;  in  the  fourth  group 
(D),  an  imported  Cuban  filler.  The  wrapper  used  on  these  cigars  was 
a  type  of  Sumatra  tobacco  grown  in  Connecticut  and  had  a  very  good 
burn.  The  Texas  and  imported  (^uban  fillers  were  known  to  have  an 
excellent  burn,  while  the  South  Carolina  filler  was  markedlj^  inferior 
in  this  respect  and  the  Ohio  filler  intermediate  in  burning  qualities.  It 
will  be  seen  that  this  sample  of  wrapper  burned  quite  evenly  when 
used  with  the  imported  Cuban  and  Texsis  fillers,  while  with  the  Ohio 
and  especially  the  South  Carolina  fillers  the  burn  was  decidedly  uneven. 
On  the  other  hand,  the  effect  of  using  different  types  of  wrapper  on 
the  evenness  of  burn  of  any  one  type  of  filler  was  less  marked  (see  PI. 
IV,  A,  B,  and  C;  also  PI.  Ill,  D).  The  filler  used  in  this  experiment 
was  the  iiniK>rted  Cuban,  while  the  wrappers  were  taken  from  four  dif- 
ferent types  of  Sumatra  tobacco  grown  in  Connecticut,  Of  these  four 
types  of  wrappers,  that  shown  in  Plate  III,  group  D,  had  the  best  burn 
and  the  one  shown  in  Plate  IV,  group  C,  the  poorest,  although  little 
difference  could  be  seen  between  the  two  when  smoked  on  the  Cuban 
filler.  The  use  of  different  binders  did  not  cause  any  marked  differ- 
ences in  the  evenness  of  the  burn,  as  is  shown  in  Plate  IV,  groups  C 
and  I).  The  cigars  used  in  this  experiment  were  all  made  from  the 
same  wrapper  and  the  same  fiUei-,  while  in  group  D  a  sample  of  Con- 
necticut Broadleaf  tobacco  was  used  as  the  binder,  and  in  group  C  the 
binder  was  taken  from  the  same  leaf  as  the  wrapper. 

Another  importaQt  factor  in  determining  the  evenness  of  the  burn  if* 
the  proper  balancing  of  the  component  parts  of  the  cigar.  It  wa> 
found,  for  example,  that  a  very  light^'  wrapper  will  not  give  good 
results  on  a  heavy  filler,  even  though  both  of  these  may  in  themselve.^* 
possess  a  good  burn.  It  will  I'eudily  be  seen  that  a  very  thin  wrapper 
which  burns  readily  and  very  rapidly  will,  when  placed  on  a  heav}-. 
slow-burning  filler,  tend  to  burn  in  advance  of  the  latter,  and  the  effect 
will  generally  be  an  uiunen  burn.  The  same  result  is  obtained  when 
any  cigar  is  smoked  very  rapidly,  for  the  reason  that  the  oxygen  of 
the  air  has  freer  access  to  the  outer  edges  of  the  burning  zone  and 
under  the  added  stimulus  it  rarely  happens  that  a  cigar  will  bum 

evenly. 

As  regards  the  character  of  the  ash,  the  wrapper  and  the  binder  are 
relatively  of  much  moi'c  sio:nificance.  It  was  found,  it  is  true,  that 
some  fillers  give*  an  ash  lacking  in  compactness  and  liable  to  split 
asunder,  l)ut  th(»  tendency  to  flake  seems  to  he  controlled  almost  entirely 


'tThe  terms  lioht  an<l  Jimnf  as  used  in  thU  coniieetioii  refer  to  the  body  or  thick- 
nesa  of  the  leaf,  which  largely  controls  the  rapidity  of  the  burn. 
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Variation  in  Budn  of  Fillers  Due  to  Different  Wrappers  and  Binders:  A,  6,  C, 
Three  Different  Tvpes  of  Connecticut-grown  Sumatra  Wrapper  on  Same 
Sample  of  Cuban  Filler,  Binder  Being  Same  as  Wrapper  in  Each  Case;  D,  Same 
Wrapper  ano  Filler  as  C,  but  Connecticut  Broadleaf  Used  as  Binder. 
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by  the  character  of  the  wrapper  and  binder.  Furthermore,  this  lack 
of  cohesion  in  the  ash  of  a  wrapper  may  be  largely  overcome  by  tlie 
use  of  a  good  binder.  As  to  the  color  of  thf».  ash,  a  binder  having  a 
good  burn  will  impart  to  the  a>sh  of  the  wrapper  a  lighter  tint  and  a 
more  uniform  color.  The  general  results  of  these  experiments  may 
be  summarized  as  follows: 

(1)  In  order  to  secure  a  good  burn,  due  consideration  should  be  given 
to  the  proper  balancing  of  the  components  of  the  cigar;  that  is,  a  heavy 
tiller  should  be  wrapped  with  a  comparatively  heavy  wrapiwr,  while  a 
light-bodied  filler  requires  a  light-bodied  wrapper. 

(2)  Of  the  three  components  of  the  cigar,  the  filler  exerts  the  strongest 
influence  on  the  evenness  of  the  burn. 

(3)  The  influence  of  the  wrapper  and  binder  is  shown  most  strongly 
on  the  character  of  the  ash,  and  the  binder  verv  materiallv  influences 
the  ash  of  the  wrapper  in  this  respect. 

TESTING  THE   CAPACITY  FOB  HOLDING  FIKE   AND  THE 

EVENNESS  OF  THE  BURN. 

The  factors  of  holding  fire  and  of  burning  evenly  are  of  prime 
importance  in  judging  the  burn  of  to})acco,  and  an>'  sample  found 
markedly  deficient  in  these  points  may  be  rejected  without  applying 
anj'  further  test.  As  has  been  previously  stated,  the  old  method  of 
measuring  the  fire-holding  capacity  is  likely  to  lead  to  erroneous  con- 
clusions, while  there  has  heretofore  be(»n  no  direct  method  of  deter- 
mining the  evenness  of  the  burn  of  wrapper  leaf.  In  the  process 
which  we  have  used  for  testing  wrapper  tobacco  with  regard  to  these 
elements  of  the  burn,  the  area  of  the  leaf  consumed,  rather  than  the 
time  elapsing  before  the  glow  is  extinguished,  is  measured. 

The  form  of  the  apparatus  used  in  this  method  will  be  understood 
by  reference  to  the  accompanying  illustration  (fig.  3).  The  essential 
feature  is  the  form  on  which  the  leaf  is  wrapped,  consisting  of  a  col- 
lapsible wooden  tube,  one  end  of  which  fits  into  a  glass  tube  of  the 
same  diameter.  This  latter  is  in  turn  connected  with  a  second  glass 
tube  through  which  is  drawn  a  current  of  air.  The  best  material  for 
making  the  wooden  form  is  well-seasoned  cherry  with  a  straight  grain, 
but  ash  has  also  been  found  to  answer  the  purpose  very  well.  From  the 
wood  selected  is  made  a  cylinder  5  inches  in  length,  f  inch  in  diameter 
at  one  end,  and  tapering  slightly  to  the  other  end  (see  fig.  4).  In  the 
larger  end  of  the  cylinder  a  i5-incb  hol(»  is  bored  to  a  depth  of  3f  inches, 
and  the  shell  thus  formed  is  separated  into  six  ecjual  segments  by  saw- 
ing to  a  depth  of  3^  inches.  The  smaller  end  is  cut  down  for  a  dis- 
tance of  H  inches,  so  as  to  fit  snugly  into  the  glass  tube.  The  shoulder 
thus  formed  should  correspond  in  depth  to  the  thickness  of  the  wall  of 
the  glass  tube.  Near  the  larger  end  of  the  form  a  gi'oove  (c)  is  cut, 
into  which  is  fitted  a  rubber  band.     The  i)lug  {</)  has  a  diameter  su<"h 
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that  wben  inserted  in  the  end  of  the  form  the  latter  is  expanded  to  its 
original  size.     Tbr  reoeiver  (n)  for  tho  form  is  made  liy  drawing  out 
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one  end  of  a  short  piece  of  thick-walled  glass  tubing.  Ail  of  the  above 
dimensions  are  based  on  tubing  having  an  internal  diameter  of  14  mm, 
(9,16  inch)  and  an  external  diainett-r  of  18  mm.  (11  16  inch).  The 
small  end  of  the  re- 
ceiver is  fitted  with 
a  soft  cork  (h),  l»y 
means  of  which  it  is 
connected  with  the 
other  portion  of  the 
apparatus. 

From  the  leaf  to 
be  tested,  which 
should  lie  quite 
damp,  the  wrapper 
is  cut  into  a  form 
quite  similar  to  that 
used  for  cigars,  and 
the  same  rules  are  observed  us  regards  the  cutting  of  right-handed  and 
left-handed  wrappers,  etc.     Beginning  at  the  outer  end  the  wrapper  is 


minei'led  urilli  remainderof  a|: 
uiikI  fur  enllapKltig  the  form; 
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rolled  quite  tightly,  first  on  the  form  and  then  on  the  glass.  At  the 
beginning  of  the  process  of  rolling,  the  extreme  outer  ccrner  of  the 
base  of  the  wrapper  is  attached  to  the  overlapping  portion  with  a  bit 
of  cigar  paste,  and  at  the  end  of  the  opei*ation  the  tip  of  the  wrapper 
is  attached  to  the  receiver  by  the  same  means.  A  iuiml)er  of  samples 
to  be  tested  are  thus  wrapped  on  the  forms  and  set  aside  until  they 
have  dried  out  ])roperly.  The  plug  in  the  end  of  the  form  is  then 
withdrawn  and  the  rubber  band  causes  the  walls  of  the  latter  to  col- 
lapse, so  that  it  can  be  ejusily  withdrawn  from  the  receiver.  This 
leaves  the  sample  of  wrapper  securely  attached  to  the  glass  tube, 
and  in  exactly  the  same  form  it  would  have  oii  a  cigar.  The  tube 
carrving  the  sample  to  ))e  tested  is  connected  with  the  remainder  of 
the  appamtus.  shown  in  figure  ;.,  the  construction  of  which  will  be 
understood  without  further  explanation.  The  current  of  air  is  fur- 
nished by  means  of  an  ordinary  filter  pump,  and  its  rate  can  be  con- 
trolled with  sufficient  a<;curacy  by  measuring  the  flow  of  water  through 
the  pump.  The  end  of  the  wrapper  is  ignited  with  a  flat  gas  flame, 
and  the  evenness  of  the  burn  and  the  portion  consumed  ))efore  it  ceases 
to  glow  are  carefully  noted.  Our  method  of  recording  the  results  is 
to  grade  each  sample  on  a  scale  of  ten,  both  with  reference  to  the 
evenness  of  the  burn  and  the  fire-holding  capacity.  *  Of  course,  stand- 
ards in  these  tests  are  purely  arbitrary,  as  the  results  are  only  intx^nded 
to  l)e  comparative.  Under  the  (conditions  laid  down  for  the  experi- 
ment, wrappers  having  markedly  good  })urning  (qualities  will  burn  up 
completely  and  evenly  with  only  one  lighting,  and  these  are  given  a 
grade  of  10. 

For  the  purpose  of  comparing  the  results  obtained  by  this  method 
with  those  given  by  the  cigar  test  with  n»ference  to  the  evenness  of  the 
burn,  a  number  of  leaves  were  selected  from  dittcrent  types  of  wrap- 
per tobacco.  One  half  of  ea<'h  leaf  wjis  used  fcr  wrapping  a  cigar  and 
the  second  half  was  wrapped  on  the  form  for  testing,  as  has  just  })een 
described.  There  was  a  decided  lack  of  agreement  in  the  results 
obtained  by  the  two  methods  when  only  one  type  of  filler  was  used  in 
making  the  cigars.  It  was  found  that  frecjuently  a  wrapper  that 
graded  only  5  or  6  on  a  scale  of  10  in  what  may  be  called  the  ''  form 
test "  would  burn  quite  evenly  on  the  cigar,  whereas  another  wiapper 
grading  as  high  as  9  in  this  test  would  show  an  uneven  burn  on  the 
cigar.  A  good  illustration  of  this  point  is  found  in  a  wrapper  which 
was  scored  10,  9,  10,  respectively,  in  three  experiments  with  the  form 
test  and  gave  a  fire-holding  capacity  of  65  seconds  by  the  old  method 
of  Nessler.  On  one  type  of  filler  this  wrapper  gave  a  very  uneven 
burn,  but  when  smoked  on  a  lighter  filler  the  burn  was  perfectly  satis- 
factory. These  results,  then,  seem  to  emphasize  the  fact  that,  although 
the  final  judgment  as  to  the  burning  qualities  of  a  wrapper  which  has 
shown  up  well  in  the  preliminary  tests  must  be  based  on  the  smoking 
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of  the  cigar,  great  care  must  be  exercised  to  avoid  the  sources  of  error 
in  this  test  which  have  been  previously  discussed.  The  test  should  not 
only  be  repeated  with  a  single  type  of  tiller  to  avoid  the  effects  of  any 
possible  unevenness  or  other  imperfections  in  the  manufacture  of  the 
cigars,  but  at  least  two  different  types  of  filler  should  be  used,  one  of 
these  being  heavy  and  the  other  light  in  the  sense  in  which  the.se  terms 
are  used  here. 

TESTING  THE  BURN  OF  CIGAB-FILLEB.  TOBACCO. 

Testing  the  burn  of  a  filler  is  a  much  simpler  problem  than  is  the 
case  with  a  wrapper.  The  principal  elements  of  the  burn  are  the 
evenness  and  the  capacity  for  holding  fire,  -and  the  character  of  the  ash 
is  unimportant,  except  that  it  should  be  compact.  The  evenness  of 
the  burn  and  the  fire-holding  capacity  arie  best  determined  by  using 
the  cigar  test.  In  the  case  of  filler  tobacco  the  capacity  for  holding" 
fire  thus  refers  simply  to  the  length  of  time  the  (^igar  will  continue  to 
burn  after  being  lighted  without  being  puffed  b}'  the  smoker.  The 
effects  of  the  binder  and  wrapper  on  the  burn  may  be  avoided  by 
making  the  entire  cigar  from  the  filler  leaf  to  be  tested.  Another 
decided  advantage  in  making  the  whole  cigar  from  the  same  tobacco 
is  that  the  aroma,  which  is  so  important  in  the  filler,  can  also  be  tested 
at  the  same  time.  In  determining  the  fire-holding  capacity  it  is  only 
necessary  to  light  the  cigar  and  test  it  at  gradualh'  increasing  intervals 
of  time  to  find  whether  it  has  ceased  to  burn.  It  is,  however,  desir- 
able to  test  the  fire-holding  capgicity  and  the  evenness  of  the  burn  on 
separate  cigars  if  sufficient  material  is  at  hand  for  this  purpose. 
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V.-THE  DRUG  KNOWN  AS  PINKROOT. 

By  W.  W.  iStockberger,  Exjjerf^  Drug-Plant  JnreMigcUimis. 


INTKODUCTION. 

The  drug  known  as  pinkroot  is  derived  from  the  underground  por- 
tions of  Spigelia  jnarilundlca  L.  (Pl.V),  an  American  herb  now  found 
growing  most  abundantly  in  the  Southern  States  and  occnirring  locally 
in  the  Mississippi  Valley  and  eastward.  It  came  into  use  in  America 
as  a  vermifuge  about  17:^8  and  because  of  its  valuable  properties  soon 
came  to  occupy  an  impoilant  phue  in  materia  medica.  Unfortunately, 
howev^er,  conflicting  reports  on  its  physiological  effects  in  time  estab- 
lished for  pinkroot  a  reputation  for  uncerbiin  action,  and  within  the 
last  tifty  years  the  use  of  this  drug,  once  regarded  as  highly  reliable 
and  valuable,  has  greatly  decreased..  Since  it  haa  seldom  been  held  at 
high  prices  the  cost  has  not  operated  to  drive  it  out  of  the  markets. 

The  cause  of  the  apparent  loss  of  high  efliciency  formerly  claimed 
for  pinkroot  has  engaged  the  attention  of  students  of  crude  drugs  for 
many  vears.  The  demonstration  bv  Dr.  K.  H.  True^  that  an  unsus- 
pected  substitute  had  crept  into  the  markets  and  to  a  considerable 
degree  replaced  the  true  article  has  explained  in  large  measure  the 
unfavorable  commercial  and  medical  status  of  pinkroot.  The  results 
here  outlined  of  a  detailed  study  of  pinkroot  and  its  more  important 
adulterants  may  serve  to  aid  collectors  in  discerning  the  real  pinkroot 
and  to  assist  drug  experts  in  distinguishing  the  plant  from  its  sophis- 
tications in  its  commercial  fonn. 

tBpADe  varieties  of  phtkroot. 

The  complex  nature  of  the  material  put  upon  the  market  as  pink- 
root has  long  been  known  to  the  drug  trade,  and  although  the  real 
nature  of  the  spurious  article  was  not  understood,  its  presence  was 
recognized,  and  various  sorts  of  pinkroot  came  to  })e  distinguished  by 
definite  trade  names — e.  g.,  true  pinkroot,  genuine  pinkroot,  south- 
ern pinkroot,  Georgia  pinkroot,  East  Tenness(*e  pinkroot,  western 
pinkroot,  and  true  fiber  pinkroot.  The  visible  differences  by  which 
these  trade  varieties  are  segregated  may  be  utilized  in  distinguishing 
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the  tiTie  from  the  false  pinkroot,  as  it  is  now  definitely  known  that 
certain  of  the  trade  varieties  are  wholly  composed  of  worthless  sub- 
stitutes. 

In  many. cases  careless  or  unscrupulous  collectoi-s  and  dealei*s  have 
not  regarded  the  distinguishing  features  of  the  various  sorts  of  pink- 
root,  or  have  been  ignorant  of  them,  with  the  result  that  very  general 
confusion  exists  as  to  the  character  of  the  real  drug  and  its  adulter- 
ants. The  authors  of  some  prominent  publications  on  crude  drugs 
have  evidently  based  their  observations  on  trade  varieties  of  pinkroot, 
as  they  have  illustrated  and  described  one  of  the  most  important  adulter- 
ants as  true  pinkroot. 

IDENTITT  OF  CHIEF  SUBS^TTTTES. 

East  Tennessee  pinkroot  {Ruellia  clliosa  Pursh),  a  member  of  the 
plant  family  Acanthaceae,  is  the  most  important  adulterant.  Observa- 
tions on  the  plant  structures  present  in  commercial  samples  of  pinkroot 
convinced  Dr.  R.  H.  True,  in  1900,  that  the  cliief  part  of  this  cinide 
drug  consisted  of  a  substitute  instead  of  Spigelia  and  that  this  substi- 
tute was  a  species  of  Ruellia.  In  trying  to  get  plants  of  pinkroot  for 
cultivation.  Doctor  True,  in  1903,  purchased  several  hundred  roots 
from  a  dealer  in  eastern  Tennessee.  These  roots  were  set  out  in  the 
testing  gardens  of  the  Bureau  of  Plant  Industry  at  Washington,  D.  C, 
and  the  plants  kept  under  close  observation.  On  developing  they 
were  found  to  differ  markedly  from  Spigelia,  and  upon  flowering  were 
identified  as  EueJlia  ciHosa  (PI.  VI),  a  plant  which  had  never  appeared 
in  the  list  of  suspected  adulterants  prior  to  this  time. 

The  examination  of  the  microscopic  structure  of  this  plant  recalled 
at  once  the  figures  in  some  text-books  purporting  to  represent  Spige- 
lia and  those  illustrating  an  article  by  Greenish  in  the  Pharmaceutical 
Journal,  1891,  on  the  structure  of  Phlox  Carolina^  a  plant  which  had 
long  been  regarded  as  an  extensive  substitute  for  pinkroot.  It  was 
evident  that  a  double  confusion  existed  with  regard  to  Ruellia.  On 
the  one  hand  it  was  so  widely  mistaken  for  Spigelia  that  its  peculiar 
structures  have  been  regarded  as  diagnostic  of  pinkroot,  and  on  the 
other  it  was  recognized  as  a  substitute,  but  wrongly  regarded  as  Phlox, 
a  plant  lacking  many  of  the  striking  characteristics  of  Ruellia. 

In  order  to  satisfactorily  determine  the  relation  of  these  substitu- 
tions to  the  true  pinkroot,  observations  have  for  three  years  been 
made  upon  plants  of  Spigelia,  Ruellia,  and  Phlox  under  cultivation  at 
Washington,  D.  C,  and  fresh  material  secured  from  them  has  been 
used  in  making  a  comparative  study  of  their  structure.  The  results 
of  this  study  do  not  support  the  view  that  Phlox  is  an  adulterant  of 
pinkroot,  and,  moreover,  several  samples  of  a  substitution  supposed 
to  be  Phlox  have  proved,  upon  examination,  to  be  composed  entirely 

of  Ruellia.     It  is  only  through  long  and  familiar  observation  in  the 
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living  condition  of  all  species  here  concerned  that  it  has  been  practi- 
cable to  uncover  fully  the  true  relations  involved  in  the  drug  called 
pinkroot. 

MINOIt  ADUIiTEBANTS. 

Aside  from  Ruellia,the  adulterants  of  Spigelia  may  be  regarded  as 
impurities,  due  in  the  main  either  to  thf.  carelessness  of  the  collector 
in  not  sorting  out  the  roots  with  which  the  plant  was  associated  in  its 
growth,  or  perhaps  to  a  lack  of  familiarity  with  the  plant  on  the  part 
of  young  or  inexperienced  collectors.  With  Spigelia  other  roots 
sometimes  occur  which  have  a  greater  market  value  than  the  true 
pinkroot,  and  therefore  can  not  be  regarded  as  intentional  adulterants. 
The  worthless  roots  frequently  present,  however,  may  have  been 
introduced  by  the  collector  with  full  knowledge  that  a  fraud  was  being 
perpetrated.  In  commercial  samples  of  pinkroot,  among  other  impuri- 
ties have  been  observed  roots  of  golden  seal  {Hydrastis  camidensis  L.), 
serpen  taria  {AristoLoclim  Herpentarla  L.),  soap  wort  {Sapmiarm  offici- 
iialis  L.),  wild  yam  {Dioscorea  villosa  L.),  and  stoneroot  {Collliiaonia 
canadensis  L.). 

METHODS  OF  DISTINGUISHINa  PINKROOT  FROM  ITS  SUBSTI- 
TUTES. 

Once  familiar  with  the  true  pinkroot  it  is  hard  to  see  how  any  drug 
collector  could  confuse  it  with  the  plants  so  frequently  substituted  in 
its  place.  Spigelia  and  Ruellia  grow  over  large  areas,  largely  ovei-- 
iapping  and  in  much  the  same  habitat,  and  have  on  the  whole  a  cer- 
tain general  resemblance;  but  they  should  be  readil}^  distinguished  by 
observing  any  one  of  their  several  striking  characteristics. 

In  Ruellia  (PI.  VI)  the  flowers  are  borne  soatteringly  along  the  stem 
in  the  axils  of  the  loaves;  in  Spigelia  (PI.  V)  they  are  aggregated  at 
the  top  of  the  plant  in  a  one-sided  spike.  In  Ruellia  the  pale  magenta- 
colored  corolla  forms  a  slender  tube  below,  expanded  upward  into  a 
broad,  flaring  limb.  The  anthers  and  style  are  not  protruded.  In 
Spigelia  the  corolla  forms  a  nither  broad  tube,  narrowest  at  the  throat, 
prolonged  upward  into  spreading,  narrow,  triangular  portions.  The 
exterior  is  brilliant  cardinal  in  color,  bright  yellow  on  the  inside;  the 
style  and  anthers  are  exserted.  The  leaves  of  Ruellia  are  bright  green, 
usually  short-petioled  or  sessile,  frequently  more  or  less  hairy.  In 
Spigelia  the}'^  are  dark  green,  glossy,  and  sessile. 

In  the  crude  drug  the  forms  are  separated  by  less  evident  gross 
characters.  Ruellia,  however,  has  a  coarser,  harsher  root  system  than 
Spigelia,  and  the  roots  show  a  tendency  to  lose  the  cortical  tissues, 
leaving  the  naked,  woody  cylinder  exposed.  The  roots  of  Spigelia  are 
delicate,  fibrous,  and  usually  very  numerous.  When  dry  they  break 
and  crumble  very  readily. 
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The  differences  in  structure  between  Spigelia  and  its  substitutiona  as 
seen  under  the  mieroncope  iirc  usually  very  marked.  This  is  especially 
true  of  Ruellia,  the  only  important  adulterant  found  with  Spigelia, 
since  the  other  plant  parts  piometimes  present  are  usually  recognized 
hy  their  grot-s  charaitei-s.  A  comparison  of  figures  5  and  6  will  sho^ 
the  most  important  differences  in  minnt^ 
structure.  The  numerous  cystoliths  present 
in  Ruellia  as  a  very  conspicuous  feature  are 
wholly  lacking  in  Spigelia  and  Phhyjr  (n-ata. 
The  large  sclereids  of  the  root  of  Ruellia  are 
not  found  in  the  other  two  plants,  and  stnroh, 
which  is  present 
I  J^JjccErfa-*!  .     in  Spigelia,   is 

"  absent    in    both 

Ruelliaand  Phlox. 
In  the  powdered 
form  Ruellia  al- 
ways reveals  its 
presence  hy  the 
numerous  stone 
(ells  and  cysto- 
liths,  which  usual- 
ly remain  intact 
even  in  finely  pow- 
dered material. 
Powdered  samples 
of  the  under- 
ground  porlionwof 
the  Phlox  at  hand 
gave  no  reaction 
for  stanh.  The 
hnene!>s  of  the 
itarch  grain  of 
Spigelia  and  its 
lack  of  strikin^r 
characters  render 
uncertain  iia  iden- 
I  ■*>  ti6cation     among 

many  other  plant  starche^*  fthuh  might  lie  iiadih  introduced  in  the 
powdered  drug.  The  staich  grains  of  Spigelia  measure  about  -i:  ft, 
and  in  powdered  pinkmot  aie  associated  with  parenchyma  cells  and 
lung  li-flil  colored  sclereru  h\  ma  hbers  Thi  absenct  of  starch  from  a 
jxjwder  supposedly  madt  ot  pinku>ot  suggests  at  once  that  the  material 
is  not  Spigelia.  On  the  nthti  hand  tht  pie^tncc  of  starch,  while 
indicative  of  Spigelia,  is  In  no  me  ins  lonclusn  c  pi  oof  of  its  presence. 
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East  Tennessee  Pinkroot  iRuellia  ciliosa  Puhsh). 
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By  R.  A.  Oaklky,  Assistant  Agriculturist,  Fartn  Management  Investigations, 


nrTBODUCTION. 

Orchard  grass  {Dactylin  glomerata  L.)  is  a  well-known  standard 
grass  which  is  grown  to  some  extent  in  every  State  in  the  Union  and 
quite  commonly  in  the  region  east  of  the  Mississippi  River  and  north 
of  the  northern  portions  of  Alabama  and  Georgia.  It  attains  most 
importance,  however,  in  Kentucky,  southern  Indiana,  Tennessee, 
North  Carolina,  Virginia,  West  Virginia,  and  Maryland,  and  seems 
quite  thoroughly  adapted  to  a  variety  of  soils  in  these  Statt^s. 

It  may  be  said  that  the  general  opinion  of  farmers  in  regard  to  the 
value  of  orchard  grass  either  for  hay  or  pasture  is  quite  unfavorable. 
This  unfavorable  opinion,  which  is  due  somewhat  to  prejudice,  exists 
to  a  greater  extent  in  the  timothy  region  than  elsewhere,  and  as  the 
limits  of  this  region  are  reached  and  crossed  orchard  grass  is  much 
more  highly  regarded.  The  objectionable  features  of  the  grass  are  in 
general  its  bunchy  habit,  coarseness,  and  the  unpalatability  of  its  hay 
unless  cut  at  the  proper  state  of  maturity.  These  objectionable 
features  are  not  alone  the  cause  of  its  unpopularity  or  the  reason  why 
it  is  not  grown  more  generally.  There  is  no  doubt  that  orchard  grass 
could  be  grown  very  successfully  throughout  the  greater  portion  of 
the  timothy  region,  but  as  the  demand  for  any  hay  except  timoth}'  is 
verv  limited  farmers  see  little  inducement  for  them  to  raise  it.     On 

a  In  connection  with  the  general  plan  of  the  Farm  Management  work  it  is  contem- 
plated to  take  up  the  study  of  various  seed  crops.  Much  interest  is  now  being  mani- 
fested in  better  seeds  for  the  farmer.  This  is  esi^ecially  true  of  forage-crop  seeds, 
including  both  grasses  and  clovers.  Mr.  Oakley's  paper,  which  is  contributed  from 
the  Office  of  Farm  Management,  conducted  under  the  direction  of  Prof.  W.  J.  Spill- 
man,  is  a  valuable  contribution  to  the  methods  followed  in  growing  orchard  grass 
for  hay,  for  pasture,  and  for  seed.  Special  attention  is  called  to  the  fact  that  orchard 
grass  seed  as  usually  grown  is  for  all  practical  purj>oses  pure.  The  investigations  of 
this  Bureau  have  shown  that  considerable  quantities*  of  the  seed  of  this  grass  found 
in  the  market  contain  seed  of  other  and  less  desirable,  cheaper  grasses.  That  the 
seeds  of  these  cheaper  forms  have  lieen  added  for  the  purpose  of  adulteration  seems 
evident  from  the  fact  that  the  grasses  bearing  them  are  not  found  in  orchard  grass 
fields  to  any  extent  worth  mentioning. — B.  T.  Galloway,  ChieJ  of  the  Bureau  of 
Plant  Industry. 
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account  of  its  maturing  well  with  a  number  of  other  very  valuable 
gra8se.s  and  clovers  its  popularity  may  in  time  increase  as  the  advan- 
tages of  such  mixtures  become  more  generally  appreciated. 

Orchard  grans  is  exceedingly  variable  and  offers  a  large  field  for 
selection  and  breeding.  Its'variable  characters  of  most  importance 
are  its  coarseness,  bunchiness,  and  time  of  maturing.  By  consistent 
selection  with  special  reference  to  the  first  two  characters  valuable 
strains  may  in  time  be  developed  which  will  not  possess  the  objection- 
able features  of  the  common  orchard  grass  now  being  grown. 

METHODS  OF  CUIjTUSE. 

SEEDING. 

•  While  there  are  some  methods  that  are  generally  employed  in  the 
culture  of  orchard  grass,  still  there  is  a  great  diflference  of  opinion 
even  among  the  most  successful  growers  in  any  one  locality  as  to  the 
best  practices.  In  the  seed-producing  section  of  Kentucky  and  Indi- 
ana it  is  the  common  custom  to  sow  the  grass  in  February  on  fall 
wheat  at  the  rate  of  from  three  pecks  to  one  bushel  to  the  acre.  Since 
the  crop  in  this  section  is  almost  entirely  harvested  for  seed,  it  is  not 
considered  desirable  to  sow  more  than  a  bushel.  In  years  past  as 
much  as  two  bushels  to  the  acre  were  sown,  but  it  is  now  the  gen- 
eral opinion  that  one  bushel  is  sufficient,  and  even  less  is  oft^n 
used.  A  bushel  of  orchard  grass  seed  weighs  14  pounds.  '  Orchard 
grass  to  give  large  yields  of  seed  should  be  reasonabl}'  thin,  as 
it  produces  more  abundantly  when  in  this  condition.  It  is  usually 
sown  broadcast,  as  it  does  not  feed  out  well  through  a  press  drill, 
either  by  hand  or  with  a  wheelbarrow^  or  other  type  of  seeder,  and  is 
covered  very  shallow.  Good  results  are  often  obtained  by  not  cover- 
ing the  seed,  and  it  is  quite  a  common  opinion  that  too  deep  covering 
is  the  cause  of  many  of  the  failures  to  secure  a  stand. 

A  method  of  seeding  which  is  often  followed  in  the  section  men- 
tioned is  to  scatter  the  orchard  grass  straw  from  which  the  seed  has 
been  thrashed  on  ground  that  has  been  sown  to  wheat.  This  is  usually 
done  in  Februarv.  The  straw  acts  as  a  mulch  in  this  case  and  the  seed 
needs  no  covering.  It  is  very  essential  that  it  be  scattered  evenly  and 
very  thin;  otherwise  the  stand  will  be  too  thick  and  unsatisfactory. 
The  greatest  objection  to  this  practice  is  that  unless  the  straw  is  very 
clean  the  meadow  is  sure  to  be  weedy,  and  some  are  of  the  opin- 
ion that  since  the  seed  that  is  left  in  the  straw  or  blown  over  with  it 
is  mostly  of  poor  quality  a  field  of  inferior  and  unequally  maturing 
grass  will  be  the  result. 

Orchard  grass  may  be  sown  successfully  after  corn  by  splitting  the 
rows  with  a  disk  harrow  as  soon  as  the  crop  is  removed.  This  may 
be  done  any  time  during  the  month  of  October,  and  in  February  or  as 
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soon  as  the  weather  is  favorable  the  grass  may  be  sown  with  a  broad- 
cast seeder  at  the  ordinary  rate,  and  the  ground  being  uneven  at  this 
time  the  freezing  and  thawing  which  follow  will  cover  the  seed  suffi- 
ciently. Disking  seems  to  give  much  better  results  than  plowing, 
since  the  ground  if  plowed  will  not  have  time  to  thoroughly  settle 
before  the  time  of  seeding.  Rolling  would  doubtless  be  beneficial 
after  seeding  in  this  manner. 

In  western  Virginia  and  in  Tennessee  orchard  gi'ass  is  commonly 
sown  the  latter  part  of  September  or  the  first  of  October  with  wheat 
on  the  ground  at  the  rate  of  a  bushel  and  a  half  to  two  bushels  to  the 
acre,  thfl  wheat  being  drilled  in  at  the  rate  of  three  to  five  pecks  to  the 
acre  and  the  grass  sown  either  broadcast  by  hand,  with  a  broadcast 
seeder,  or  an  attachment  to  the  drill,  and  covered  as  shallow  as  possible.^ 

Orchard  grass  is  often  sown  with  oats,  usually  in  March,  on  ground 
that  has  been  previously  in  wheat  and  which  has  been  plowed  the  pre- 
ceding autumn.  A  half  seeding  of  oats  is  usually  sown  in  this  case, 
and  gives  as  a  result  only  a  fair  crop.  The  grass,  however,  makes 
more  pasture  the  first  season  as  a  rule  than  when  sown  with  a  f  uU 
seeding  of  either  wheat  or  oats.  Early  fall  seeding  with  winter  oats 
in  sections  where  the  latter  can  be  grown  may  be  depended  upon  to 
give  good  results,  but  on  account  of  the  Hessian  fly  it  is  not  possible 
to  sow  it  with  wheat  much  before  October. 

A  crop  of  hay  is  not  expected  the  first  season,  whether  the  grass  is 
sown  in  the  fall  or  spring,  either  alone  or  with  a  nurse  crop.  If  sown 
alone  a  light  cutting  may  be  secured,  provided  the  conditions  are 
favorable,  in  the  latter  part  of  August  or  September;  but  in  general 
the  grass  is  pastured  and  not  cut  except  at  the  time  when  the  grain 
which  is  sown  with  it  is  harvested.  The  following  season  it  makes  a 
crop  of  either  hay  or  seed,  as  is  desired.  There  anay  be  some  advan- 
tage in  sowing  the  grass  alone  for  the  extra  quantity  of  forage  pro- 
duced the  first  year,  but  whether  this  and  any  other  advantages  that 
may  come  from  seeding  in  this  way  will  compensate  for  the  profit 
accruing  from  the  nurse  crop  is  an  undecided  question. 

MIXTURES  WITH  RED  CLOVER. 

Throughout  almost  the  entire  region  where  orchard  gi*ass  is  grown 
it  is  quite  a  common  practice  to  sow  red  clover  with  it.  This  practice 
is  a  good  one,  not  onl}^  for  the  value  of  the  red  clover  in  maintaining 
the  soil  fertility,  but  also  for  the  fact  that  its  presence  greatly  improves 
the  orchard  grass  either  for  hay  or  pasture.  In  the  seed-producing 
sections  red  clovei  is  a  menace  to  the  seed  crop,  especially  the  first  and 
second  years.  As  it  is  impossible  to  cut  the  orchard  grass  above  the 
clover,  the  leaves  and  heads  get  mixed  in  with  the  seed  and  are  difficult 
to  separate  from  it.     Although  the  presence  of  the  leaves  in  the 
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orchard  gra^s  t^eed  materially  decreases  its  eominercial  value,  the 
advantage  of  having  the  clover  in  the  field  more  than  compensates  for 
thi.s. 

In  .seirtions  where  the  grass  is  i^own  for  hav  and  pasture,  red  clover 
is  sown  at  the  rate  of  one  bushel  to  5  or  7  acres,  usuallv  as  earlv  in 
the  spring  as  the  weather  will  permit.  It  is,  however,  sometimes  sown 
in  the  autumn  at  the  same  time  as  the  orchard  ^rass,  but  the  seed  of 
the  two  are  not  mixed,  as  thev  do  not  feed  evenlv  through  the  drill  or 
seeder.  In  cases  where  clover  is  sown  in  the  spring  on  orchard  grass 
that  has  been  sown  the  fall  befoi'e,  it  is  either  covered  lightly  by  means 
of  a  drag  harrow  or  left  uncovered.  Less  clover  is  sown  to  the  acre 
in  seed- producing  sections  than  where  the  grass  is  intended  for  hay  or 
pasture,  the  customary  quantity  being  one  bushel  to  8  or  10  acres. 
In  these  sections  the  fii'st  crop  is  f requenth'  cut  for  hay  on  account  of 
its  containing  so  much  clover.  The  second  crop  usually  contains  very 
much  less  and  is  cut  for  seed,  as  are  also  the  following  crops,  since 
the  clover  at  the  end  of  two  years  usually  disappears.  Pasturing  the 
field  appears  to  materially  increase  the  longevity  of  the  clover,  and  it 
is  not  uncommon  to  see  meadows  that  are  6  or  7  years  old  containing 
almost  as  much  clover  as  thev  did  the  first  vear. 

Much  trouble  is  now  being  experienced  in  securing  a  catch  of  red 
clover  throughout  the  gi'eater  part  of  the  region  where  it  is  grow^n. 
As  a  result  alsike  is  being  substituted  in  some  sections,  and  where  it 
has  been  tried  thoroughly  it  is  giving  good  results.  This  difficulty  in 
growing  red  clover  will  doubtless  soon  become  a  serious  proposition, 
especially  in  seed-producing  sections,  and  unless  alsike  or  some  similar 
leguminous  crop  can  be  grown  it  will  }>e  only  a  few  jears  until  more 
barnjard  manure  or  commercial  fertilizer  will  have  to  be  used.  At 
the  present  time  there  is  ver}^  little  commercial  fertilizer  applied  to 
orchard  grass,  although  it  is  the  opinion  of  some  of  the  more  success- 
ful growers  that  an  application  of  about  200  pounds  of  good  fertilizer 
in  the  spring,  just  as  the  grass  begins  to  grow,  would  yield  profitable 
results. 

MIXTURES  WITH   OTHER  GRASSES. 

On  account  of  the  bunchy  tondenc}^  of  orchard  grass  it  is  often 
desirable  to  mix  it  with  other  grasses  for  hay  or  pasture,  and  while 
this  has  not  been  practiced  as  yet  to  any  great  extent  the  results 
obtained  from  such  mixtures  are  very  promising.  Aside  from  affect- 
ing the  palatability  of  the  grass,  the  mixtures  have  a  tendenc3^  to 
increase  the  yield.  Orchard  grass  matures  well  with  tall  meadow  oat- 
grass  and  meadow  fescue,  and  in  some  localities  in  Tennessee  a  mix- 
ture of  it  with  the  latter  is  attracting  considerable  attention,  especially 
for  pasture.  Douf)tless  in  time  orchard  grass  will  be  more  generally 
grown  for  hay  and  pasture  in  mixtures  with  these  or  other  grasse^s. 
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LIFE   OF   MEADOWS. 

Orchard  grass  is  a  more  hardy  and  permanent  grass  than  timothy, 
and  as  a  result  remains  productive  in  a  meadow  under  most  conditions 
much  longer.  In  the  principal  sections  where  it  is  grown  the  average 
life  of  a  meadow  is  from  five  to  seven  years,  although  it  is  a  question 
whether  it  might  not  be  broken  up  profitably  at  the  end -of  four  years. 
Throughout  almost  its  entire  region  Kentucky  bluegrass  is  its  natural 
enemy  and  works  in  around  the  bunches  almost  to  its  ultimate  exclu- 
sion. Redtop  and  Canada  bluegrass  also  are  present  in  many  sections 
with  the  Kentucky  bluegrass,  and  at  the  end  of  five  or  six  years  these 
three  grasses  are  greatly  in  the  majority.  Pasturing  seems  to  facili- 
tate the  growth  of  the  bluegrass,  inasmuch  as  it  has  a  tendency  to 
cause  the  orchard  grass  to  become  more  bunchy,  and  it  is  also  a  means 
of  spreading  the  bluegrass  seed.  During  the  last  year  of  its  existence 
it  is  customary  to  pasture  the  orchard  grass  field,  and  late  in  the 
autumn  or  early  in  the  winter  it  is  broken  up  and  is  planted  to  corn 
the  following  spring.  It  is  well  to  have  the  field  broken  up  as  early  as 
possible  so  as  to  give  the  sod  time  to  rot  suflSciently  before  planting 
the  corn. 

USES  AND  VALUE. 

HAY. 

According  to  chemical  analysis  orchard  gi*ass  hay  should  be  equal, 
if  not  superior,  to  timothy,  but  in  real  practice  it  does  not  seem  to  be 
able  to  successfully  compete  with  the  latter.  In  large  cities  there  is 
practically  no  demand  for  any  hay  except  timothy,  and  the  demand  for 
orchard  grass  hay  is  only  local  and  very  limited.  In  the  timothy 
region  orchard  grass  is  looked  upon  very  unfavorably,  ])ut  where 
timothy  can  not  be  grown  so  sucttessfully  its  hay  is  used  to  a  greater 
extent  and  is  considered  of  very  good  quality. 

As  previously  stated,  orchard  grass  should  be  sown  thicker  when 
desired  for  hay  than  for  seed,  2  bushels  of  good  seed  to  the  acre 
being  usually  required,  for  unless  thick  it  becomes  coarse  and  woody. 
Its  value  as  hay  is  increased  by  the  addition  of  red  clover  or  alsike, 
and  where  it  has  been  sown  with  other  grasses,  such  as  tall  meadow 
oat-grass  or  meadow  fescue,  its  quality  seems  to  ])e  improved  by  such 
mixtures.  The  state  of  maturity  at  which  the  grass  makes  the  best 
hay  is  when  it  is  just  in  bloom.  Not  only  docs  the  qualit}^  seem  to  be 
better  at  this  time,  but  the  yield  is  also  at  the  maximum. 

In  some  sections  it  is  considered  a  good  hay  for  horses,  but  it  is  of 
more  value  for  cattle,  and  especially  for  fattening  them  for  the  market. 
As  a  feed  for  sheep  it  is  of  only  fair  quality.  The  value  of  the  hay 
dej)ends  not  only  on  the  state  of  maturity  at  which  it  is  cut,  but  also 
on  the  bunchiness  and  coarseness  of  the  grass.     These  characteristics 

18270— No.  100—07 4 


50  MISCELLANEOUS   PAPERS. 

are  influenced  largely  by  the  method  of  culture,  and  it  is  often  for  the 
reason  that  farmers  do  not  thoroughly  understand  growing  it  that  they 
condemn  it  as  a  hay  grass.  Seeding  evenlj'  with  the  proper  quantity 
of  seed  and  careful  pasturing  are  important  factors  in  securing  a 
good  meadow. 

PASTURE. 

For  pasture,  orchard  grass  gives  best  results  in  mixtures  with  other 
grasses  and  clovers,  and  is  of  special  importance  from  the  fact  that  it 
can  l)e  grazed  early  and  late  in  the  season.  It  is  quite  a  valuable  grass 
if  for  no  other  reason  than  this.  It  also  stands  grazing  fairlj'  well. 
It  must,  however,  be  closely  pastured;  otherwise  it  will  become  too 
coarse  and  woody,  and  stock  will  not  eat  it.  Stock  do  not  relish  the 
mature  grass,  and  invariably  lose  flesh  when  turned  on  a  field  in  this 
condition.  To  secure  best  results  from  pastures,  they  should  be  mowed 
some  time  during  June  to  keep  down  the  weeds,  and  again  later  as 
needed.  In  this  way  they  are  kept  clean  and  more  productive.  Blue- 
grass  and  white  clover  are  usually  very  prominent  in  most  orchard 
grass  pastures  and  are  valuable  additions,  as  they  grow  between  the 
bunches  of  the  orchard  grass,  thus  increasing  the  yield.  The  white 
clover  is  also  of  value  in  maintaining  soil  fertility. 

•  SEED. 

Orchard  gi'ass  seed  is  produced  to  some  extent  throughout  the  entire 
region  in  which  it  is  grown.  There  is  quite  a  quantity  raised  in  west- 
ern Virginia,  but  the  greatest  seed-producing  area  is  in  the  vicinity  of 
Louisville,  including  Jefferson,  Oldham,  and  Shelby  counties,  Ky., 
Clark  County,  Ind.,  and  some  of  the  counties  adjoining  those 
in  both  States  mentioned.  Just  why  there  is  more  seed  pro- 
duced in  this  section  than  elsewhere  is  not  definitely  known.  Some 
are  of  the  opinion  that  it  is  because  orchard  grass  seeds  more 
readily  there,  which  may  be  true.  However,  the  cultural  methods 
employed  by  farmers  in  this  section  may  have  something  to  do  with 
the  success  attained  in  raising  it.  In  Oldham  County,  Ky.,  the 
average  production  is  about  55,000  bushels,  which  represents  prac- 
tically 5,000  acres,  as  the  yield  is  about  10  to  12  bushels  to  the  acre. 
The  growing  of  seed  in  the  section  referred  to  is  a  profitable  industry, 
and  there  are  many  farmers  who  engage  in  it  quite  extensively  with 
uniform  success.  It  is  said  to  be  a  more  profitable  crop  than  wheat, 
and  when  the  harvest  of  the  two  conflict  orchard  grass  is  given  the 
most  attention.  The  average  price  of  seed  for  the  last  ten  years  has 
been  about  $1.25  a  bushel.  The  seed  alone  does  not  represent  the 
entire  return  from  the  fiield,  for  after  it  is  harvested  the  meadows 
afford  hay  or  pasture,  or  both,  from  which  a  considerable  profit 
accrues.  Orchard  grass  seed  is  the  controlling  crop  in  this  section, 
and  the  cropping  system  is  planned  to  accommodate  it. 
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Fig.  1 —Harvesting  Orchard  Ghass  for  Seed. 


Fid.  2.— Method  of  Shocking  Orchard  Qrass;  Shocks  Showihq  Bands  at  Top. 
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HARVESTING   THE  SEED   CROP. 


The  methods  used  in  harvesting  orchard  grass  seed  are  practically 
the  samp  throughout  the  whole  country.  In  general,  harvest  begins 
alK)ut  June  15  and  lasts  about  ten  days,  though  when  there  is  a  large 
acreage  it  is  often  necessary  to  begin  earlier  than  this,  in  order  to  finish 
before  the  seed  becomes  too  ripe.  An  inferior  quality  results  from 
cutting  the  seed  before  it  is  suflSciently  mature,  and  this  seed  is  quite 
readily  detected  by  its  light-green  color.  When  properly-matured 
the  seed  is  straw  colored,  and  not  at  all  green.  A  common  test  to 
determine  whether  the  seed  is  at  the  proper  stage  for  cutting  is  to 
beat  the  heads  in  the  palm  of  the  hand,  and  if  quite  a  quantity  shat- 
ters off  it  is  considered  ready  to  cut.  To  one  unfamiliar  with  the  crop 
it  would  seem  that  the  waste  from  shattering  would  be  great. 

Orchard  grass  is  harvested  with  an  ordinary  grain  binder  (PI.  VII, 
fig.  1),  making  as  small  bundles  as  possible,  in  order  that  they  may 
cure  readih^  The  bundles  are  placed  usually  three  in  a  shock  and 
the  shocks  tied  at  the  top  with  two  bands  of  straw,  one  about  8  inches 
below  the  other  (PI.  VII,  fig.  2).  They  are  bound  in  this  way  so  as  to 
make  them  more  stable  and  to  prevent  the  seed  from  shattering.  The 
shocks  are  made  small  to  facilitate  handling  at  the  time  of  thrashing, 
and  so  that  they  may  be  easily  tied  at  the  top  with  the  straw  bands. 
They  are  left  standing  from  two  to  four  weeks,  or  until  they  have  had 
time  to  cure  thoroughly,  and  are  thrashed  without  stacking.  On  an 
average  it  takes  atout  5  pounds  of  twine  for  100  bushels  of  seed.  The 
crop  is  of  such  importance  that  the  fence  corners  and  other  places  that 
can  not  be  reached  with  the  binder  are  cut  with  the  cradle  and  bound 
into  bundles  by  hand. 

When  the  grass  is  sufficiently  tall  it  is  cut  from  12  to  14  inches  high, 
to  avoid  the  low-growing  weeds,  such  as  plantain  and  sorrel,  and  also 
clover  and  bluegrass.  Another  advantage  in  high  cutting  is  that  it 
leaves  more  of  the  undergrowth  to  be  utilized  later  for  hay  or  pasture. 


TFI  HASHING. 


The  common  grain  separator  is  used  for  thrashing  with  the  ordi- 
nary cylinder  and  concaves,  but  with  special  riddles  and  with  nearly 
all  the  wind  shut  off  to  prevent  too  much  of  the  seed  from  being  blown 
over.  In  hauling  the  shocks  to  the  machine,  racks  with  tight  beds  or 
with  tarpaulins  spread  over  the  bottom  are  used  to  catch  the  seed  that 
shatters  off,  which  is  usually  considerable.  This  is  always  heavy  seed, 
and  is  worth  saving.  Since  the  shocks  are  small,  a  whole  one  may  be 
thrown  on  the  rack  at  one  forkful  without  breaking  the  bands.  This 
reduces  shattering  to  a  mininmm.  Unless  the  grass  is  very  weedy 
the  thrashing  ma(vhine  cleans  the  seed  sufficiently  for  the  market,  but 
most  of  the  larger  growers  have  hand  fanning  mills,  which  are  used 
when  necessary.     Seeds  like  those  of  redtop  are  easily  blown  out,  but 
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it  is  harder  to  dispose  of  the  blutgrass  and  some  of  the  weed  seeds, 
such  as  plantain  and  whitetop.  From  the  machine  the  seed  is  put  into 
8-bushol  bags  for  shipping.  Thmshing  costs  on  an  average  8  cents 
per  bushel,  with  the  customar}'  crew  furnished. 

nANDLING    THE    AFTERGROWTH. 

In  cases  where  orchard  grass  is  cut  for  seed  there  is  a  great  differ- 
ence of  opinion  as  to  how  the  aftergrowth  should  be  handled.  It  is 
generally  considered  that  pasturing  is  not  in  the  least  detrimental  but 
is  even  beneficial.  Whotlier  the  aftergrowth  should  be  cut  for  hay 
is  an  undecided  question.  It  is  a  common  practice,  however,  to  cut 
it,  due  to  the  fact  that  it  is  depended  upon  largely  for  haj',  since  tim- 
othy and  other  hay  grasses  are  not  grown  to  an}-  great  extent.  After 
the  grass  is  cut  for  seed,  especially  when  it  is  cut  sufficiently  high^ 
there  is  always  considerable  green  undergrowth.  This  continues  to 
^row,  and  during  the  latter  part  of  August  or  about  the  first  of  Sep- 
tember is  at  the  proper  stiige  to  cut  for  hay.  If  there  is  clover  pre^^- 
ent  in  the  aftergrowth  it  makes  a  very  fair  quality  of  hay  and  yields 
from  one-half  to  one  ton  to  the  acre.  The  quality  of  this  hay  ijs  uot 
so  good  as  that  of  the  hay  made  from  the  first  cutting. 

While  it  is  a  general  practice  to  cut  the  aftermath  during  the  latter 
part  of  August  or  Septem])er,  there  are  some  who  prefer  to  cut  it  as 
soon  as  the  shocks  are  removed  from  the  field,  as  it  is  believed  to  be 
better  for  the  following  ^eed  crop  if  it  is  cut  then.  It  is  the  opinion 
of  some  that  the  aftermath  should  be  cut  in  any  event,  and  consequently 
if  it  is  not  desired  ft)r  ha}"  it  is  cut  and  left  on  the  ground.  Others 
are  of  the  opinion  that  if  it  is  cut  at  all  it  materially  injures  the  next 
year's  crop,  especially  so  if  used  for  hay,  as  the  two  cuttings  remove 
a  large  amount  of  plant  food  from  the  soil  without  much  return. 

Judicious  pasturing,  to  say  the  least,  is  not  detrimental  to  the  field, 
and  in  all  probability  is  more  or  less  beneficial.  The  aftergrowth, 
which  comes  on  after  the  seed  crop  is  removed,  furnishes  gmziii|:j 
until  it  is  covered  with  snow,  and  in  the  more  southern  sections  where 
the  grass  is  grown  lasts  nearly  the  entire  winter.  Sheep  ran  be  very 
profita])ly  pastured  on  this  aftergrowth,  and  in  many  cases  almost  a^^ 
much  money  is  made  from  the  pasture  that  it  affords  the  sheep  as 
from  the  seed  crop,  on  account  of  the  length  of  time  which  it  will 
furnish  grazing.  At  present  prices  sheep  are  ecjually  as  profitable  as 
cattle,  if  not  more  so,  and  can  be  pastured  on  orchard  grass  to  much 
better  advantage. 

VALUE    OK    THK   STRAW. 

There  is  much  difference  of  opinion  regarding  the  value  as  a  feed 
for  stock  of  orchard  irrass  straw  from  which  the  seed  has  been  thrashed. 
Some  state  that  it  is  of  almost  as  much  value  as  the  hay,  but  in  general 
it  is  thought  to  be  about  equal  to  wheat  straw.     Its  valuQ  depends 
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largely  on  three  factors:  The  state  of  maturity  at  the  time  of  cutting; 
the  amount  of  aftergrowth,  including  red  clover,  contained  in  it,  and 
the  success  with  which  it  is  cured.  If  the  grass  is  cut  before  the  seed 
is  sufficiently  mature  to  harvest,  the  straw  will  be  of  more  value  for 
feed  than  when  it  is  cut  at  the  proper  stage.  The  undergrowth  which 
is  present  probably  furnishes  as  much  feed  as  the  straw  ifc^elf,  if  not 
more,  especially  when  it  contains  clover. 

It  is  a  common  practice  to  cut  the  grass  as  high  as  possible  to  avoid 
the  weeds  and  clover,  but  if  it  is  short  there  is  necessarily  a  great  deal 
of  undergrowth  (^ut  with  it.  If  the  grass  has  not  received  too  nmch 
rain  while  in  the  shock  and  is  stacked  properly  or  put  into  a  barn  or 
shed  at  the  time  of  thrashing,  the  straw  will  be  of  much  more  value 
than  if  carelessly  handled.  In  general,  there  is  little  attention  paid  to 
the  stacking  of  the  straw,  and  it  is  commonly  left  in  piles  just  as  they 
are  made  by  the  machine.  When  utilized  for  forage  it  is  fed  to  horses 
or  cattle,  usually  the  latter,  but  is  of  very  little  value  for  sheep. 
Aside  from  its  value  as  a  feed,  straw  ma}'^  be  used  for  seeding  meadows, 
as  previously  described.  It  should  never  be  used  for  this  purpose, 
however,  unless  thoroughly  free  from  weeds. 

WEEDS    IN    ORCHAKI)   GRASS   SEED    FIELDH. 

The  weeds  which  are  most  troublesome  in  orchard  grass  fields,  espe- 
cialW  in  sections  where  seed  is  produced,  are  whitetop  {Engermi 
anrniuH)^  red  sorrel  {Rumex  acetosflhi)^  oxeye  daisy  {Chi^yscmthemuin 
l^ucanthetnu'in)^  milfoil  {Achillea  inillefoUum)^  and  the  plantains 
{Plantago  lanceolata  and  P,  arktata).  Most  growers  pay  much  atten- 
tion to  keeping  these  weeds  out  of  their  fields  and  go  to  considerable 
expense  for  labor  to  mow  them  or  cut  them  out  with  a  hoe  just  l>efore 
harvest.  A  method  which  is  now  quite  commonly  used  and  which  is 
most  effective  and  practicable  is  to  pasture  the  fields  with  sheep.  This 
is  an  excellent  practice  and  it  is  comparatively  easy  to  distinguish  at 
harvest  time  between  fields  that  have  been  pastured  in  this  way  and 
those  that  have  not  by  the  absence  of  weeds  in  the  former.  Such 
good  results  have  been  obtained  by  pasturing  sheep  on  the  grass  to 
keep  down  the  weeds  that  farmers  are  raising  more  sheep  than  formerly 
and  are  growing  cleaner  seed.  It  is  a  common  practice  to  turn  the 
sheep  on  in  the  spring  as  soon  as  the  grass  begins  to  grow  and  allow 
them  to  remain  until  the  early  part  of  May.  As  the  grass  advances 
toward  maturity  the  sheep  eat  very  little  of  it,  but  graze  mostly  upon 
the  weeds  and  undergrowth,  and  especially  on  the  whitetop,  which  is 
one  of  the  worst  weeds  present,  if  not  the  worst.  They  do  little  dam- 
age to  the  field  when  it  is  dry,  and  in  wet  weather  they  are  kept  off',  as 
they  drag  down  too  uuich  of  the  grass.  Although  it  is  the  custom  to 
turn  the  sheep  out  of  the  Helds  in  the  early  part  of  May,  some  of  the 
most  successful  growers  leave  them  in  until  nearly  harvest  time.     It  is 
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not  uncommon  to  see  sheep  in  fields  that  are  ready  to  harvest.  When 
it  is  possible  to  do  so  the  fields  should  be  pastured  late,  as  this  prac- 
tice is  more  effective  in  keeping  down  the  weeds,  since  it  takes  them 
but  a  short  time  to  make  sufficient  growth  to  interfere  with  the  clean- 
ing of  the  seed.  Cattle  are  sometimes  pastured  on  fields  that  are 
intended  for  seed,  but  they  tramp  down  too  much  of  the  grass  and  are 
not  as  satisfactory  for  this  purpose  as  sheep. 

OTHER   (iRA88RH    IN    KIKLDH    INTKNDEI)    FOR  HRED. 

Much  has  recentl}"  been  said  regarding  the  prcvsence  of  seeds  of  other 
grasses  in  orchard  grass  seed.  Those  which  appear  to  be  the  most 
common  are  meadow  fescue  {Festuca  2>^ate7}^li<)  and  the  rye-grasses 
{Loliiurv  peretiiie  and  Lolhnn  itaHciini),  The  seed  of  these  grasses  is 
much  heavier,  but  it  resembles  orchard  grass  seed  to  such  an  extent 
that  its  presence  is  not  readily  detected.  Meadow  fescue  and  rye-grass 
hav(»  ver}'^  much  the  same  appearance,  but  there  is  no  difficulty  in  dis- 
tinguishing them  from  orchard  grass,  as  their  seed  habits  and  general 
habits  of  growth  are  different.  If  those  grasses  were  present  in  con- 
siderable quantities  in  the  orchard  grass  fields  in  Kentucky,  Indiana, 
and  western  Virginia,  where  practically  our  entire  supply  of  seed  is 
produced,  the  presence  of  their  seed  in  orchard  grass  seed  could  l)e 
readily  accounted  for.  The  orchard  grass  fields  in  these  sections,  how- 
ever, are  almost  entirely  free  from  other  grasses,  and  only  in  a  very 
few  cases  are  there  any  others  present,  with  the  exception  of  some 
Kentucky  blucgrass  {Poa  /rraferhns)  and  Canada  bluegrass  {Poa  com- 
/rre'^isajBind  a  little  cheeit  {Br(/m us  Hecaluius)  and  VQAio\}{Agrost!H  alba), 
Bluegrass  and  redtop,  especially  the  former,  come  in  naturall}^  in  the 
older  fields,  and  cjieat  is  present  practically  only  the  first  year,  due 
to  its  having  been  in  the  wheat  which  just  preceded  the  grass  crop. 
The  quantity  of  meadow  fescue  and  rve-grasses  in  these  fields  is  insig- 
nificant, and  there  are  only  a  ver}'  few  cases  where  these  grasses  are 
present  at  all.  The  total  percentage  of  other  grasses  in  orchard  grass 
throughout  the  whole  seed-producing  section  is  so  small  as  to  be  hardh^ 
worthy  of  consideration,  and  statement's  made  to  the  effect  that  the 
presence  of  their  seed  in  orchard  grass  seed  is  due  to  the  fact  that  they 
are  grown  with  the  orchard  grass  and  C4in  not  be  sepai'ated  from  it  are 
entirely  without  foundation.  Farmers  in  general  are  extremely  care- 
ful to  keep  their  orchard  grass  fields  free  from  other  grasses,  for  the 
reason  that  their  seeds  are  readily  detected  b}'^  buyers  and  as  a  conse- 
quence the  seed  invariabl}'  sells  at  a  lower  price.  It  is  a  comparatively 
eas}'  matter  for  seed  growers  to  have  pure  seed  for  their  own  sowing, 
and  there  would  be  absolutely  no  advantage  to  them  in  growing 
meadow  fescue,  rye-grasses,  and  other  grasses  with  orchard  grass. 
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SUMMABT. 

Orchard  grass  is  of  considerable  value  for  early  and  late  pasture, 
and  in  the  southern  part  of  the  region  where  it  is  grown  can  be  pas- 
tured nearly  the  entire  j^ear.  When  used  for  pasture,  bluegrass  and 
white  clover  are  commonly  grown  with  it. 

Orchard  grass  hay  is  of  value,  especially  when  it  contains  red  clover, 
and  can  l)e  fed  to  horses  successfully.  It  is  a  good  forage  for  cattle 
that  are  being  fattened  for  market. 

When  grown  for  seed,  orchard  gi*ass  is  a  profitable  crop,  as  it  yields 
on  an  average  10  to  12  bushels  to  the  acre  and  sells  for  $1.25  a  biLshel. 
Aside  from  securing  a  crop  of  seed,  the  aftergrowth  may  be  either 
pastured  or  cut  for  hay.  This  aftergrowth  makes  a  very  fair  quality 
of  hay,  and  when  cut  during  the  latter  part  of  August  or  September 
gives  a  yield  of  from  one-half  to  one  ton  to  the  acre. 

Although  not  previously  stated,  orchard  grass  is  quite  valuable  for 
binding  soils,  and  on  rough  land  that  washes  badly  it  can-  be  used  for 
this  purpose  effectively. 

Orchard  grass  may  be  seeded  either  in  the  autumn  or  spring  with 
about  equally  good  results.  Spring  seeding,  however,  seems  to  ])e  the 
most  common  practice.  In  most  cases  it  is  sown  broadcast  on  fall  wheat 
on  fields  that  have  been  in  wheat  the  previous  3  ear.  One  bushel  of 
.seed  is  a  sufficient  (juantity  when  the  grass  is  to  be  grown  for  seed. 
When  ^rown  for  ha}'^  or  pasture,  more  than  this  should  be  used.  A 
g'ood  catch  may  be  obtained  by  scattering  the  straw  evenly  and  thinly 
on  fall  wheat  in  early  spring. 

Red  clover  can  be  profitably  sown  with  orchard  grass  at  the  rate  of 
1  bushel  to  i)  or  7  acres.  Mixtures  of  orchard  grass  with  other 
grasses,  especially  with  tall  meadow  oat-grass  and  meadow  fescue,  are 
giving  good  results  for  hay  and  pasture  in  places  where  they  are  being 
tried. 

The  average  life  of  an  orchard  grass  meadow  is  from  five  to  seven 
years,  after  which  it  is  plowed  up,  usually  late  in  the  fall,  and  put  into 
corn. 

Orchard  grass  is  harvested  for  seed  from  about  June  15  to  June  25. 
It  is  cut  with  an  ordinary  grain  binder  and  bound  into  small  bundles, 
requiring  about  5  pounds  of  twine  to  lUO  bushels  of  seed.  The 
bundles  are  put  three  in  a  shock  and  bound  at  the  top  with  a  band  of 
grass  to  make  them  more  stable  and  to  prevent  the  seed  from  shatter- 
ing. Thrashing  is  done  from  the  shock  after  the  grass  has  stood  in 
the  field  from  two  to  four  weeks,  with  an  ordinary  separator,  using 
special  riddles. 
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Sheep  are  pastured  on  orchard  grass  in  the  spring  to  keep  down  the 
weeds.  The}'  are  sometimes  allowed  to  remain  in  the  field  until  nearly 
time  to  harvest.  This  practice  is  very  effective  in  keeping  clean  the 
fields  that  are  grown  for  seed. 

The  percentage  of  meadow  fescue,  rye-grasses,  and  other  grasses  in 
orchard  gi-ass  fields  that  are  grown  for  seed  is  so  small  as  not  to  be 
Torthy  of  consideration. 
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\1I-THE  EFFECT  OF  COPPER  UPON  WATER 

BACTERIA." 

By  Karl  ¥.  Kellerman,  Physiologift  in  Charge  of  Soil  Bacteriology  and  Water 
Purification  Inrestigations,  and  T.  I).  Bi-x'KWitii,  SciiTitific  AssislarU, 


INTRODUCTION. 

Of  the  many  methods  of  chemical  treatment  for  water  purification, 
the  copper  method  has  recently  received  the  most  attention.  The  use 
of  this  metal,  or  its  salts,  was  urged  primarily^  for  the  eradication  or 
control  of  polluting  ^Ig^?  though  popular  attention  has  been  directed 
more  particularly  to  the  various  results  obtained  in  destroying  the 
typhoid  bacillus. 

The  discrepancies  between  laboratory'  results  of  some  of  the  investi- 
^tors  of  this  phase  of  the  subject  have  deterred  man\^  engineers  and 
sanitarians  from  conducting  important  tests  of  the  value  of  copper 
under  emergency  or  epidemic  conditions.  These  discrepancies  are 
perhaps  in  some  cases  due  to  reasons  which  are  taken  up  later  in  this 
bulletin,  and  in  some  cases  to  the  lack  of  comprehension  of  the  essen- 
tial difference  between  treatment  of  drinking  water  which  contains 
relativel}'  little  albuminoid  matter''  and  treatment  of  bouillons  or 
emulsions.^' 


'<  The  copper  method  for  controlling  algal  pollution  can  no  longer  be  considered 
in  an  experimental  stage.  The  accumulation  of  results  of  treatments  constantly  made 
under  the  direct  supervision  of  officials  of  the  Department  of  Agriculture  and  the 
numerous  results  reported  to  this  Department  by  indei)endent  experimenters  render 
further  discussion  of  this  question  superfluous.  The  caution  siiould  In?  reiterated, 
however,  that  no  rule  for  determining  the  amount  of  copper  sulfate  to  be  added  can 
be  given,  and  each  bwly  of  water  must  be  treate<l  in  the  light  of  its  special  condi- 
tion.*?. This  caution  is  eminently  applicable  to  copper  treatment  of  a  water  supi)ly 
for  bat!tericidal  purposes,  and,  as  Mr.  Kellerman  and  Mr.  Beck  with  have  shown  in 
their  recent  work,  the  problem  of  using  dilute  solutions  of  copper  for  destroying 
Hacilhis  coli  and  Bacillus  typhi  in  water  is  a  rather  complicate<l  one.  Pertinent  con- 
ditions must  be  understood  thoroughly  V)efore  an  application  of  copj)er  can  be  safely 
advised,  and  whether  an  emergency  treatment  of  an  unfiltere<l  and  contaminated 
water,  or  a  continuous  treatment  of  a  filtered  water  supply,  or  a  treatment  of  a  sewage 
effluent  is  contemplated  the  work  should  be  supervised  by  an  exj>ert. — A.  F.  Woods, 
Pathologist  and  Physiologic^  Acting  Chief  of  Bureau. 

ft  Buls.  64  and  76,  Bureau  of  Plant  Industry,  U.  8.  Dept.  of  Agriculture. 

<'See  also  Buls.  64  and  76,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture. 

<*  A  case  in  point  is  a  paper  by  Dr.  J.  B.  Thomas,  Report  on  the  Action  of  Various 
Substances  on  Pure  Cultures  of  the  Amipba  Dy.«enteria*.  (Amer.  Jour.  Metl. 
Sci.,  vol.  131,  No.  1,  Jan.,  1906,  p.  116.)  "Uniform  snspensicms  of  the  anueba  were 
made  by  injuring  4  cc.  of  distilled  sterile  water  over  the  surface  of  a  48-hour  slant 
agar  culture  of  the  amceba  and  cholera  spirillunj,  scraping  off  the  surface  growth 
and  mixing  with  the  matter  by  means  of  a  platinum  wire,  and  jxmring  the  resultant 
emulsion  into  a  sterile  test  tube;  4  cc.  of  the  antisei)tic  solution  (in  double  strength) 
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In  spite  of  the  fact  that  the  field  results  of  several  experimenters^ 
have  apparently  established  the  point  that  copper  sulfate  will  not 
destroy  ordinary  water  bacteria  at  concentrations  fatal  to  the  colon 
and  typhoid  bacilli,  the  somewhat  fanciful  objection  has  been  sug- 
gested to  chemical  treatment  of  any  kind,  and  to  copper  treatment  in 
particular,  that  bacteria  desirable  for  oxidation  of  organic  matter  and 
other  beneficial  changes  in  a  water  supply  might  be  injured  equally 
with  the  typhoid  bacteria,  and  thus  a  treated  water  be  more  poten- 
tially dangerous  than  an  untreated  water  known  to  contain  typhoid 
organisms;  in  other  words,  that  many  bacteria  which  could  be  of 
decided  benefit  in  a  slightly  polluted  water  supply  might  be  eradicated 
by  copper  treatment  and  that  in  this  way  the  fractional  sterilization  of 
a  reservoir  by  copper  might  pave  the  wa}^  for  a  more  dangerous  con- 
tamination. 

Investigations  of  these  and  other  points  have  been  undertaken,  and 
it  is  believed  that  valuable  data  have  been  obtained,  applicable  to 
copper  treatment  for  algse,  to  emergency  treatment  for  typhoid,  and 
to  copper  treatment  in  connection  with  filtration.  The  copper  treat- 
ment of  sewage  may  be  influenced  by  the  same  conditions  that  bear 
upon  the  effect  of  copper  treatment  of  water.  For  the  present,  how- 
ever, the  investigations  of  Johnson,*  at  the  Columbus,  Ohio,  sewage 
testing  station  may  be  considered  sufliciently  accurate  for  practical 
pui^poses. 

to  be  tested  waa  then  added  to  the  4  cc.  emulsion  of  amoebie,  thus  making  a  fairly 
uniform  emulsion  of  8  cc.  of  liquid  to  one  48-hoar  slant  culture,  the  mixture  con- 
taining a  definite  amount  of  the  chemical  to  be  tested.  *  *  *  It  would  appear 
from  the  above  results  that  it  would  be  disastrous  to  rely  on  the  action  of  copper 
containers  to  purify  water  infected  with  ama^bie  or  cholera." 

«Caird.  Copper  Sulphate  Results.  Paper  read  at  meeting  of  American  Water 
Works  Association,  Boston,  Mass.,  July  lQ-14,  1906. 

Jackson.  Journal  New  England  Water  Works  Association,  vol.  19,  1905,  pp. 
563-568. 

HoUis.     Journal  New  England  Water  Works  Association,  vol.  19, 1905,  pp.  571-572. 

Stokes  and  Thomas.  The  Effect  of  Copper  Sulphate  upon  the  Bacteriological  and 
Chemical  Constituents  of  Large  Bodies  of  Water.  Public  Health  Papers  and  Reports, 
American  Public  Health  Association,  vol.  31,  part  1,  1905,  pp.  75-90. 

^  The  Copper  Treatment  of  Sewage  Effluents.  Report  on  Sewage  Purification  at 
Columbus,  Ohio,  1905. 

"Available  data  indicate  that  the  removal  by  either  pro<^ess  of  applied  pathogenic 
and  nonpathogenic  bacteria  is  in  fairly  direct  proportion,  generally  speaking, 
although,  of  course,  saprophytic  bacteria  may  multiply  within  the  tanks  or  filters,  so 
as  to  obscure  the  true  removal.  Under  some  conditions  it  might  be  advantageous  to 
employ  a  germicide,  such  as  sulphate  of  copper,  as  a  final  treatment  for  sewage  efflu- 
ents of  doubtful  bacterial  purity."     (P.  471.) 

"Independent  of  the  question  of  complete  sterilization  as  touched  upon  *  *  * 
it  may  be  that  there  is  a  field  of  usefulness  in  some  places  for  copper  sulphate  or  other 
germicidal  chemical  in  the  treatment  of  coarse-grain  filter  effluents,  in  order  to  bring 
them  from  a  bacterial  or  hygienic  stand jwint  to  a  degree  of  purity  strictly  compar- 
able with  that  of  the  effluent  of  ordinary  intermittent  sand  filters."  (P.  479.) 
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BESISTANCE  OF  VARIOUS  BACTERIA. 

Several  species  of  bacteria  occurring  commonly  in  Potomac  River 
water  have  been  isolated,  and  comparative  tests  have  })een  carried  on 
with  these  bacteria  and  with  the  colon  bacillus.  An  examination  of 
the  tables  showing  the  exact  results  of  these  tests  indicates  clearly 
that  no  danger  to  most  of  the  common  saprophytic  bacteria  can  be 
expected  from  using  concentrations  of  copper  sufBcientl}^  strong  to 
destroy  Bdcillus  cnli.  To  allow  as  little  variation  as  possible  in  the 
different  tests  all  experiments  were  carried  out  in  triple-distilled  water. 
This  will  probably  explain  the  sensitiveness  of  most  of  the  bacteria  to 
copper  solutions,  for,  as  (xildersleeve"  has  stated,  ''The  resistance  of 
bacteria  washed  in  distilled  water  is  lessened,  due  in  all  probability  to 
the  fact  that  some  of  the  slimy  substance  which  surrounds  the  bac- 
terial cell  and  protects  it  tx)  some  extent  from  the  action  of  detrimental 
agencies  is  removed.''  For  purposes  of  comparison  the  table  showing 
the  action  of  copper  sulfate  on  various  bacteria  in  tap  water,  pub- 
lished by  Gildersleeve,*  is  reproduced  below. 


On^animi. 


B.  typlitwis. 


B.  col  i  communis 


B.  dy*H*iiU'ria'  ...! 


B.  cloacae. 


B.  proteus   vul- 
garis  


B.  prodigloBUH. 


Staphylococcus 
pyc^enes  au- 
reus   


Dilution. 


1:  250,000 
1:  500,000 
1:1,000,000 
1:1,500,000 
1:2,000,000 
1:  2W,C00 
1:  500,000 
1:1,000,000 
l:l,nOO,000 
1:2,000.000 
1:  250,000 
1:  500,000 
1:1,000.000 
1:1,500,000 
1:2,000,000 
1:  250,000 
1:  600,000 
1:1,000,000 
1:1,600,000 
1:2,000,000 
1:  250,000 
1:  500.000 
1:1,000,000 
1:1,500,000 
1:2,000.000 
1:  250.000 
1:  500,000 
1:1,000.000 
1:1,500.000 
1:2.000.000 
1:  250,000 
1:  500,000 
1:1,000,000 
1:1,500,000 
1:2,000,000 


Avenigf 
number 
tothecu 
bie  cen- 
timeter 

in 
control. 


110,000 
100,000 
140,000 
120,000 
130,000 

ia5,ooo 

120,000 

99,000 

150,000 

110,000 

11,500 

120, OCO 

72,000 

12,400 

13,600 

92,000 

80,000 

101,000 

89,000 

94.500 

115,000 

106,000 

111,000 

99.000 

118.000 

102,000 

109,900 

110,000 

107.000 

98,000 

92.000 

88,000 

8<),000 

100.  (KX) 

95,000 


Percentag-e  destroy (xl  in  hours  Hi)eeified. 


1.   2.   3.   4. 


100 

99 

78 

50 

4 

100 

99 

80 

87 

8 

95 

40 

81 

20 

20 

90 

68 

33 

5 

3 

93 

65 

28 

10 

0 

95 

15 

9 

4 

0 

99 

TK) 

15 

8 

1 


100 

100  1....I.... 
85  ,  99  100 
7  66  1  80 


82 


100 

99 

96 

10 

100 

95 

50 

i  -m 

20 

99 

90 

85 

10 

10 

100 

92 

51 

18 

12 

99 

26 

11 

12 

1 

100 

I  70 

I  30 

'  22 

8 

I 


100  .... 
99  100 
14  27 


I  97  100 
62  85 
40  '  42 
25  ;  30 

100  .... 
99 
89 
30 
31 


50 


99 
00 
80 


8. 


10. 


11.  12. 


87 


87   93  98  100 


85  I  90  I  92  93  I  93 


95 


100 
96 
40 
40 


98 
82  I 
27 
22 
99  ' 
80 
16 
17 
8 


100 
90 
42 
36 


96 


99+  100 
70  75 
45  >  60 


81  85 
62  62 


99 


70  85 
80  83 


95 
69 
51 


98 
90 
65 


994-;i00 
95  97 
33  :« 
30  38 
8   10 


90  100 
30  70 
28  96 
10  I  30 


99 
45 
46 
11 


100 
95 

85 


98  I  98 
88  91 


I 


100 
93 
78 


98  99  + 

80  85 


99- 
47 
46 
15 


100 
61 

48 


63 
51 


30  38 


87  90 
68  1  71 


91 
75 


99 
91 


100  : 

93 : 


100  .... 
88  92 


95 


I 


69 
52 
41 


78 

58 


85  '  97   99  99 
69  '  85  '  93  95 


60 
43 


.M)  I  M 


H2  ,  85 


100  .... 
99  100 
98  99 


24. 


98   100 


100 
98 


97  I  100 


100 


98 

61    92 
50  I  88 


99  +  '  100 


o  Studies  on  the  Bactericidal  Action  of  Copper  on  Organisms  in  Water. 
Journal  of  Medical  Science,  vol.  129,  1905,  p.  754. 
&Op,  cit,  p.  759. 
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The  figures  in  this  table  are  rather  surprising  in  connection  with 
the  statement  that  ''  very  little  diflFerence  was  found  between  distilled 
and  filtered  water  used  in  the  laboratory."  The  similarity  here  of  the 
action  of  copper  in  distilled  and  filtered  tap  water,  cx)ntrasted  with  the 
marked  difference  in  the  action  of  distilled  and  filtered  tap  water  in 
Washington,  emphasizes  a  point  previously  mentioned,^  that  the  water 
itself  deserves  as  careful  a  study  as  do  the  organisms  contained  therein. 
This  is  suggested  again  in  Phelps's*  report  sliowing  that  with  either 
hard  or  turbid  w-aters  the  germicidal  efficiency  of  metallic  copper  is 
much  lessened.  Again,  in  view  of  the  high  toxicity  that  investigators 
have  reported  with  copper  in  Philadelphia  tap  water,  it  seems  neces- 
sary to  assume  that  this  water  either  is  peculiarly  favorable  to  main- 
taining the  metal  in  a  toxic  state,  or,  what  seems  equally  probable, 
for  rendering  the  bacteria  unusually  sensitive. 

The  results  of  our  own  experiments'are  given  in  the  following  tables. 
All  the  experiments,  unless  otherwise  indicated,  were  conducted  in 
Weber  resistance  glass  test  tubes,  each  containing  10  c.  c.  of  water 
triple  distilled  from  glass,  portions  of  which  had  been  treated  pre- 
viously with  the  desired  amount  of  copper  sulfate.  All  tubes  were 
inoculated  with  a  2  mm.  loop  of  the  proper  organism.  The  temper- 
ature during  each  experiment  varied  from  18^  to  22^  C. 

Table  I. — Effect  of  copper  tralfate  upon  JicLcUltui  mycoide^t. 


("heck. 

Coltmics. 
lOo 

1  part  copijer  sulfate  to — 

Duration  of  exposure  toactioii 
of  copper  Hulfate. 

10,000 

par  us  of 

water. 

Odonu'fi. 
90 

2o,000 

parts  of 

water. 

Colon  iet. 
r)90 

50,000 

partis  of 

water. 

100,000 

ptirts  of 

water. 

500,000 
parts  of 
water. 

l.OOO.OOU 

partji  of 

water. 

0  hour 

Colonu-8. 

310 

SO 

Odonitn. 
70 

Colonics. 
250 

Coionict. 
9U 

6  hours 

80                   1                 20 

ir>  1             }« 

15 

24  hours 

185                 10 

130              110                40 

20 

60 

Table  1 1 .  —Effect  of  co 

pper  aulj 

'cUe  upon  BaciUus 
1  part  coppei 

megaiher 

•ium. 

\ 

Check. 

(^otonifH. 
70 

r  sulfate  tc 

^ — 

Duration  of  exposure  to  action 
of  copper  sulfate. 

10,000 

parts  of 

water. 

25,000 

parts  of 

water. 

Colonicif. 
45 

50,000 

parts  of 

water. 

100,000 

parts  of 

water. 

Colonies. 
90 
40 
40 
10 

500.000 

paria  of 

water. 

1,000,000 
parts  of 
water. 

0  hour 

Chloniti*. 

Odoniea. 

30 

30 

10 

5 

CoUmiet. 

15 

0 

1 

2 

Odonief. 

50 

2  hours 

TiO                10 

20 

6  hours 

40                 l.>                 20 
21)0                 10                 15 

15 

24  hours 

10 

«  Bui.  76,  Bureau  of  Plant  Industry,  U.  S.  Dej)t.  of  Ajrriculture,  p.  12;  and  Keller- 
man,  Journal  New  P^ngland  Water  Works  Association,  vol.  19,  1905,  p.  536. 
&  Journal  New  England  Water  Works  Association,  vol.  19,  1905,  pp.  637-539. 
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Table  III. — Effect  of  copper  mLfaU  upon  Bacillus  meHentericus. 


1  part  copper  sulfate  to— 


Duration  of  tocposure  to  action     ^,^^^,^        10.000    '    25.000    '     50,000    ,    100.000       500,000      1.000.000 
oi  copper  sujiait.  ^^  ^j  ■         ^^  ^^  ^^^  ^^f  |         j^^  ^^^  ^^^  ^^f     iteLTla  of 


parts  of     parts 
water,    i    water. 


part> 
water. 


parts 
water. 


pal 
water. 


)>art.s 
water. 


I 


0  hour . . 
2  hours . 
6  hours . 

24  hOUR» 


Colonies.    Oolonieg.    Colonifs.    Oolonien.    ('<doui*n.    ColonUs.    Colonh'm. 


300 

280 

430 

1,350 


380 
170 
10  I 
0 


400 

810 

290 

0 


520 
440 
320 
530 


•280 

2(30 

250 

3 


440 

470 

340 

360 

310 

890 

4 

30 

Tablk  IV. — Effect  of  copper  tnjUfnle  upon  Bacillus  vieHenleriais  fuHcus. 


1  part  copper  sulfate  to — 


DuiHtion  of  exposure  toaction     i-.ua«i, 
of  copper  sulfate.  v^necn. 


10.000 


25.000         60.000 


parts  of     parts  of     parts  of 
water.       water.       water. 


0  hour.. 
2  hours . 
6  houns . 
24  hours 


Colonkn. 

30 
0 
2 

70 


CXtUmies.    (\)lonit'it. 


40 

5 

1 

110 


25 
50 
30 
70 


Colonies. 

2.'> 

10 

5 

45 


100,000    I    500.000      1,000.000 
parts  of  I  parts  of  ■  parts  of 
water.    I    water.    ,    water. 


Colon  ifit. 

Coloniea. 

Colonies. 

50 

20 

30 

3 

0 

1 

5 

2 

1 

0 

.0 

80 

Table  V. — Effect  of  coffper  itulfate  np<m  Slreptwocrnn  pyogmea. 


Dunition  of 
of  coi 

exp 

.>per 

osure  to  action,  r-K^^.i, 
sulfate.            !  ^'^''^' 

10.000 

parts  of 

water. 

Colonies. 

875 

0 

0 

0 

1  part  coppe 

25,000         50,000 
parts  of     parts  of 
water.       water.    ' 

Colon U«.    Otlon  if-H. 

875               300- 

0               290 

0               280 

0               390 

r  sulfate  U 

100,000    i 
parts  of 
water. 

Colon  i  CM. 
250 
180 
230 
150 

1 — 

5(K),0<X) 

parts  ol" 

water. 

CfUonie*. 

90 

180 

240 

10 

1 ,000.000 

parts  of 

water. 

0  hrnir 

1 
(\>l<mif8. 
180 

Colon  i*». 
ISO 

2  hours 

210 

180 

6  hours 

140 

160 

24  boui^  . . . 

35 

20 

Table  VI. — Effect  of  copper  sulfate  upon  Bacillus  suhtiliii. 


Duration  of  exposure  to  action 
of  copper  sulfate. 


Cheek. 


10.000 

parts  of 

water. 


1  part  copper  sulfate  to — 

25,000     i     50.000     I    100,000    |    500,000    ;  1,000.000 
parts  of     parts  of  i  parts  of  |  parts  of  \  parts  of 
water.        water.    I    water.    !    water.    '    water. 


Cblonu'f.    OfloHifif.    Colonirs.  OAonie*.  ColonU».  Colouifit.    ColouU». 

Ohour 310  I             KO               20  130  85  100                 30 

2  hours :...            220                 1                 3  30  120  70                 10 

fihours !           330  '               1  i               1  25  h5  .50                   2 

24hours 2,800  I               ll               0  30  70  65.                 0 


Table  VII. — EffeH  of  copper  sulfate  upon  Bacillus  prodigiosuji. 


1  part  copper  sulfate  to— 


Duniiiouof exposurj. toacti«m     (,,^^.^.^    i    ^Q^^    i    .^^^^        r^^^       100,000 
of  copper  sulfate.  parts  of     parts  of     parts  of     parts  of 

.    water.        water.        water.        water. 


0  hour 

2  hours 

6  hours 

24  liours 

100— VII 


500,000   I  1,0<X).()00 
parts  of     parts  of 
water.       water 


(\)lonuit. 

Cnlonitf. 

Colon  i(  It. 

( 'ftlou  it  i<. 

( 'olon  i€f>. 

Colon  it  if. 

Colonies. 

:V>o 

4.50 

4(X1 

1,  av) 

'2:2.  (KK) 

2.000 

l.sOO 

750 

()5 

ISO 

1,7(K) 

l.:i50 

2, 050 

l,.Vi<l 

i,rx> 

1 

0 

2 

0 

5.V) 

200 

925 

0 

0 

0 

0 

0 

0 
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Table  VIIL — Effect  of  copper  sulfate  upon  Bacillus  liquifaciens  phosphorescent. 


Duration  of  exposure  to  action 
of  copper  sulfate. 


Check. 


0  hour . . 
2  houra . 
6  hours . 
24  hours 


Colonies. 
16,500 
16,800 
23,000 
36,000 


10.000 
parts  of 
water. 


CcXtmieB. 

3,400 

0 

0 

0 


1  part  copper  sulfate  to— 


25.000 

parts  of 

water. 


Colonies. 

2,400 
1 
0 
0 


50,000 

parts  of 

water. 


Colonies. 

16.000 

0 

0 

0 


100,000    '   500,000 
parts  of     parts  of 
water.       water. 


Colonies.    tk>Umic9. 

4,500  1      10,400 

5  :       2,900 

0  ,  640 

0  .  60 


1,000.000 
parts  of 
water. 


Colonies. 

18.000 

7,300 

7.000 

5,300 


Table  IX. — Effect  of  copper  sulfate  upon  pink  yeast. 


Duration  of  exposure  to  action     pu^^i. 
of  copper  sulfate.  «-nt.cK. 


0  hour . . 
2  hours . 
6  hours . 
24  hours 


Colonies. 

310 

150 

70 

90 


1  part  copper  sulfate  to — 


10,000 

parts 

of  water. 


Colonies. 

550 

5 

0 

0 


25,000 

parts 

of"  water. 


Colonies. 

100 

1 

0 

0 


50,000 

parts 

of  water. 


100,000 

parts 

of  water. 


600,000 

parts 

of  water. 


Colonies.    Colonies.  \  Colonies. 


110 
0 
0 
0 


100 
1 
1 
0 


220 

65 

3 

1 


1,000.000 

parte 
of  water. 


Colonies. 

108 

85 

50 

80 


Table  X. — Effect  of  copper  sulfate  upon  Bacillus  coli. 


1  part  copper  sulfate  to — 


Duration  i)f  exposure  to  action    pv,„,.i,        inn  ivvi       «uin  win 
of  copper  sulfate.  *  netK.      mow     ^wu 


1.000,000    2,000.000  I  3.000,000 
parts  of     parts  of     parts  of  i  parts  of  !  partii  of 


I    water.       water.    I    water.    I    water. 


Chlonics. 

0  hour 2,650 

2  hours 2, 350 

6  hours 2,800 

24  hours 6,300 


Colonics. 

2,:i00 

1,660 

0 

0 


Colonies. 

3,100 

2,650 

0 

0 


Colonies. 

2,700 

2,000 

95 

0 


Colonics. 

2,250 

1,650 

210 

0 


water. 


Col^mies. 

1,800 

l.^W 

850 

0 


4,000,000 

partA  of 

water. 


iy)lonics. 

1.77C 

1.850 

1,070 

65 


Table  XI. — Effect  of  copper  sulfate  upon  sulfur  yellow  bacillus. 


1  part  copper  sulfate  to — 


Duration  of  exposure  to  action     (ij,p«i, 
of  copper  sulfate.  ' 


0  hour.. 
2  hours . 
6  hours . 
24  hours 


Colonies. 

Colonies. 

2.800 

40 

2.000 

0 

1,500 

0 

24,000 

0 

10,000         25.000 

parts  of     parts  of 

water.       water. 


Colonics. 

3.100 

0 

0 

0 


50,000 

parts  of 

water. 


100.000 

parts  of 

water. 


500,000 

parts  of 

water. 


1,000.000 

parts  of 

water. 


Colonies.  '  Colonies. 


860 
1 
0 
0 


1,300 
2 

0 
0 


Table  XII. — Effect  of  copper  sulfate  upon  Pseudomonas  radicicola  (soy). 


Duration  of  exposure  to  action 
of  copper  sulfate. 


0  hour , 

2  hours 

6  hours 

24  hours 

100— vil 


Check, 


Colonies. 

1,900 

1,800 

2,100 

18,000 


1  part  copper  sulfate  to— 


10,000         25,000 

part«  of  j  parts  of 

water,    i    water. 


Colonies. 

520 

0 

0 

0 


(Monies. 

1.300 

0 

0 

0 


50.000    I    100,000 

parts  of  :  parts  of 

water.   •    water. 


Colonics. 

2,800 

45 

0 

0 


Colonics. 

650 

0 

0 

0 


500,000  ;  1.000,000 

parts  of  I  parts  of 
water.   I   water. 


Colonies. 

520 

25 

0 

0 


Colonies. 

3,100 

1,100 

90 

0 
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Table  XIII. — Effect  of  copper  mdjaU  upon  liacHlns  sahUinaius, 


Dura'tion  of  exposure  to  actioD     r<K.<^v 
of  copper  sulfate.  I  ^necK. 


0  hour . . 
2  hount . 
6  hours . 
24  houm 


I  Oolonien. 
12,500 
12,000 
12.600 
40,000 


1  part  copper  sulfate  to^ 


10,000         25.000         50.000        100,000       5O.M)(0      1.000,000 
parts  of     parts  of     parts  of     parts  of     part^  of     parts  of 
water.       water.       water.       water.       water.       water. 


Colonies,    f'olojiieit.    i'olonks.    (hhnies.    ('oUmu'ti.    Colmiiet. 
780.        2,700  2.100  1,10(»  2,100  1,500 

0  0  0  0  35  190 


0 
0 


0 
0 


0 
0 


0 
1 


0 
0 


80 
0 


Table  XIV. — Effect  of  copper  tniifate  upon  Micrococcus  radians. 


Dumtion  of  exposure  to  action 
of  copper  sulfate. 


1  part  copper  sulfate  to — 


Check,   t    10,000         25,000         50,000        100,000       600.000     1,000,000 
\  parts  of    parts  of     parts  of     part«  of     part«<  of    parts  of 


water. 


watar. 


Ohour  . 
2  hours . 
6  hours . 
24  hours 


water.       water. 


water. 


water. 


Colonies. 

Cdonie*. 

Coloniat. 

( 'olonics. 

Colon  teg. 

Colonics. 

Colonies. 

1,200 

2,700 

10.600 

1,700 

3.800 

2,500 

2,800 

1,200 

1 

0 

1 

20 

85 

10 

1,400 

0 

0 

0 

0 

0 

1 

1,900 

0 

0 

0 

0 

0 

0 

Table  XV. — Effect  of  copper  sulfate  upon  Pseudomanas  radicicola  {alfalfa). 


I 

Duration  of  exponure  to  action     r\^a^^r 
of  copper  sulfate.  L-necx. 


0  hour . . 
2  hours . 
6  hours . 
24  hours 


Colonics. 

270 

210 

220 

1, 175 


1  part  copper  sulfate  to— 


10,000        25,000 
part«  of     parts  of 


water. 


(hlonies. 

300 

0 

0 

0 


water. 


50,000 

parts  of 

water. 


100.000 

parts  of 

water. 


600.000 

part«  of 

water. 


1,000.000 

parts  of 

water. 


Colonies.    Colonies.    Cobmies.    Colonies.    Colonies. 


330 
0 
0 
0 


425  , 

0  I 

0 


3, 700 

0  i 
0' 


700 
0 
0 
0 


290 
0 
0 
0 


Table  XVI. — Effect  of  copjyer  sulfate  upon  Bacillus  tiolacetis  laurentius. 


I 


Duration  of  exposure  to  action 
of  copper  sulfate. 


0  honr . . 
2  hours . 
6  hours. 
24  hours 


Check. 


Colonics. 

7,200 

5,300 

6,800 

40,000 


10,000 

parts  of 

water. 


Colonies. 

120 

0 

0 

0 


1  part  copper  sulfate  to— 


25.000 

parts  of 

water. 


Colojiies. 

480 

0 

0 

0 


50,000 

parts  of 

water. 


100,000 

parts  of 

water. 


500,000     1,000,000 
part>i  of     parts  of 
water.        water. 


Colonies.  \  (Jolonies. 


740 

470 

0 

0 

0 

0 

0 

0 

Colonies. 

Colonics. 

210 

620 

1 

25 

0 

0 

0 

0 

Table  XVII. — Effect  of  copper  sulfate  upon  Pseudoiuonas  amethystina. 


Duration  of  exposure  to  action !  n\^^^x, 
of  copper  sulfate.  I  ^'^ecx. 


0  hour . . 
2  hours . 
6  hours . 
24  hours 


Colonies. 
140 
190 
240 


1  part  copper  sulfate  to 


10.000     I     25,000         50.000    I    100,000       600,000      1,000.000 
part«  of     parts  of     parts  of  '  part^  of     part?*  of     parts  of 
water.       water.    '    water.    ■    water.       water.       water. 


Colonies.    Colonies. 


540 
0 
0 
0 


90 
0 
0 
0 


Colonies, 

70 

1 

0 

0 


Colonies.  ,  Colonies. 


580 
3 
0 
0 


670 
3 
1 
0 


Colonics. 

660 

15 

1 

0 
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Table  XVIIL — Effect  of  copper  s^ilfate  upon  Bacillus  cmtdaiu*. 


1  part  copper  sulfHlt*  to — 


Duration  of  expf^ureU.  action  of  c<.pper    ^j^^.^.^_        ^^^^^    |     ^^^    '    ^^^^^^       j-^^^^      1,000.0110 


Hulfate. 


parts  of     parts  t)f     imrtH  of 
wat4.»r.       water.       water. 


parts  of     I)Hrt^  of 
water,        water. 


Colon icH.  ,  Ch/onifs.  \  Colon irs.    Colonie*.  ColonitJt.  i'ohmif*. 

Ohour •           875               GO              a»H)          2,100  15  70 

2  hours 350                0                0                 1  0  0 

6  hours 400                 0                 01  0  O 

24hours i        9,000                 Oi               0                 0  0  0 


Table  XIX. — Effect  of  copper  sulfate  njioti  Jyacilln^  nthrinn. 


'  1  part  copper  sulfate  U 

Duration  of  exposure  to  action     /M,,^,t 
of  copper  sulfate.  ^  net.K. 


10,000    ,     2.').000         50,000        100,000       500,0*)      1000,000 
parts  (tf  I  parlH(>f     part^of  ■  parts  of     part**  of     parts  of 
water.    I    water.       water.       water.       water.       water. 


Colonitif.  I  Cotonki*.  i'olonifs.  CttlonUs.  j  Colonics,    l^olonics.  Colonifn. 

Ohour : 175  I             lO  30  225  |             iH)              210  i:V» 

2hour8 195  ■'        0  0  90                 Ol              0  0 

6  hours 50                0  0  5                0                0  0 


24  hours 1, 050 


0  0  5  0  0  0 


EFFECT  OF  CARBOlSf  DIOXID  ON  VIABILITY  OF   BACILIiUS  COLI 

AND  BACILLUS  TYPHI. 

A  careful  stud}'  of  the  gas  conttMit  of  both  tap  and  triple  distilled 
water  has  shown  that  for  the  t yjjhoid  and  colon  bacilli  the  presence  of 
carbon  dioxid  in  the  water  is  associated  with  heightened  resistance  to 
toxic  agents,  such  as  solutions  of  copper  salts,  precipitated  copjxir 
salts,  and  copper  metal.  This  is  the  more  strange  when  one  considers 
that  the  presence  of  carbon  dioxid.  in  water  causes  the  copper  to 
remain  in  solution,  and  in  case  of  insoluble  copper,  either  precipitated 
or  metallic,  the  carbon  dioxid  serves  to  bring  a  considerable  amount 
of  copper  into  solution.  It  should  be  noted,  however,  that  water 
heavilv  saturated  with  carbon  dioxid  is  toxic  to  liacilhis  coli  and 
BacUlu.^  typhi. 

A  series  of  experiments  designed  to  test  the  effect  of  carbon  dioxid 
on  Barilhta  coll^  the  various  conditions  of  triple  distilled  water  with 
and  without  copper,  triple-distilled  water  plus  calcium  inrbonate  with 
and  without  copper,  and  tap  water  with  and  without  copi)er  are  tabu- 
lated below. 

Table  XX. — Tn.ncltii  of  copjter  milfitr  to  Jiari/ltin  coli  in  the  ahHcnce  of  carbon  dioxid.^ 


1  p«irt  copper  sulfate  to — 

Duration  of  exposun- to  act  ion  of  copper      ^,,^^.^.^     |     ^^^^y^^^        50.W  I    100.000    ':    500.000  1  1,000,00«> 

'"'                                                           pnrt«of     parts  of  .  parts  of  i  i*rt.s  of  parts  of 

water.    |    water.    •    water.    I    water.  water. 


Colon if.s.  I  Colonics,    (.'oloniot.  \  Colon ka.  '  Colonies.    Colonies. 

Ohour 6.s(K»  '         1,4(K)  2.;^)  j        2,200  |  900  S.nOO 

2hours o.lW)  0  0  0!  2  SO 

1  Kxperiment  conflu('t<'fl  in  Weber  resistance  j?las>.  t»st  tubes  each  containluf?  10  e.  o.  of  wat**r  triple 
<li«Jtll led  from  Kla'v*^.  portions  ^^i  \\\\\c\\  hurt  been  tn'atod  prcNionsly  with  the  desired  amount  of 
copocr  sulfate.  Ail  lube^  ino<-ulated  with  a  2  mm.  loop  of  culture  <»f  liarilhm  coli  received  from 
Proi.  Theobald  Smith.    The  t4.'niiK'rature  during  this  experiment  varietl  from  18°  to  22°  C. 
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Table  XXI. — Effect  of  carbon  dioxid  upon  toxicity  of  corpper  sulfate  to  BaciUu$  coli.^ 


I 


Duration  of  exposure  to  action  of  copper 
sulfate. 


Check. 


1  part  copper  sulfate  to— 


10.000 

parts  of 

water. 


60,000 

parts  of 

water. 


0  hour. . 
2  hours. 


,  Ooloniet. ,  (Monies.  \  Colonw 


9,200 
2,000 


8.200 
0 


6,800 
110  i 


100,000   i    500.000 

parts  of    parts  of 

water.    '    water. 


Colonies. 

11.600 

38 


Colonies. 

7,600 

900 


1,000,000 

parts  of 

water. 


Colonies. 
6,200 
360 


1  Experiment  conducted  in  Weber  resistance  glass  test  tubes,  each  containing  10  c.  c.  of  water  triple 
distilled  from  glass,  portions  of  which  had  been  treated  previously  with  the  desired  amount  of  copper 
sulfate.  AH  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  Bacillus  atli  received  from  Prof.  Theo- 
bald Smith.    The  temperature  during  this  experiment  varied  from  18°  to  22°  C. 

Table  XXII. — Effect  of  water  containing  ccdcium  monocarbonate  and  various  quantities 

of  copper  sulfate  upon  Bacillus  coli,^ 


Duration  of  exposure  to  action  of  copper 
sulfate. 


0  hour  . 
6  hours. 
24  hours 


Check. 


1  part  copfwr  sulfate  to — 


10,000 

parts  of 

water. 


I 


Colonies. 

2,950 

240 

5 


Cotimirn. 

3,510 

0 

0 


50,000 

partM  of 

water. 


('olonus. 

2,670 

0 

0 


100.000        500,000 

parts  of      parts  of 

wat<»r.       water. 


0)loni*s. 

3.150 

0 

0 


Colonus. 
4.290 

ia5 

0 


1,000,000 

parts  of 

water. 


Colonics. 
3,760 
HO 
0 


1  Various  dilutions  of  copper  sulfate  were  tubed  in  Weber  resistance  ^laas,  thoroughly  boiled,  a  small 
measured  quantity  of  calcium  carbonate  added  to  each  tube,  and  these  soluticmM  c(M)led  and  kept  in 
a  Novy  jar  in  an  atmosphere  free  of  carbon  dioxid.  All  tubes  Inoculated  with  a  2  mm.  loop  of  cul- 
ture of  BaciUiu  coli  received  from  the  Bureau  of  Animal  Industry  and  isolated  from  hog.  The  tem- 
perature during  this  experiment  varied  from  1h°  to  "22°  V,. 

Table  XXIII. — Effect  of  carbon  dioxid  content  of  water  containing  calcium  carfjonate 
and  various  fjuautities  of  copper  sulfate  upon  Bacillus  t-oli.  ^ 


1  part  copper  sulfate  to — 


Duration  of  exposure  to  action  of  copper 
sulfate. 


Check.       10,000 


50,000 


parts  of     parts  of 
water.       water. 


100,000 

parts  of 

water. 


500,000 

pvarts  of 

water. 


1.000.000 

pnrt.s  of 

wnter. 


I 


I  Colon  if  s. 

Ohour ;       4,650 

6  hours I        4 ,  500 

24  hours I        5, '200 


Coloniis.'  Colonies. ,  Colouifn.  Colonies.  f'oltmifH. 

4,730           3.850           3,9M}  4,100             4,170 

0  ,               0                  5  ,            415                620 
0                  0                  0 


15 


60 


'Various  dilution.s  of  copper  sulfate  were  tubed  in  Weber  resistance  gla.ss,  thoroughly  boiled,  a 
small  measured  quantity  of  calcium  carbonate  added  to  each  tube,  and  these  solutions  cooled  and 
kept  in  a  Novy  jar  in  an  atmosphere  composed  largely  of  carbon  dioxid.  All  tubes  inoculatefl  with 
a  2  mm.  loop  of  culture  of  BaciUtu  coli  received  from  the  Bureau  of  Animal  Industry  and  isolated 
from  hog.    The  temperature  during  this  experiment  varied  from  18°  to  22^'  (\ 

Table  XXIV. — Toxicity  of  copper  sulfate  to  Bacillus  coliin  tap  water  free  of  carbon  dio-Hd.^ 


Duration  of  exposure  to  action  of  copper 
sulfate. 


1  part  copper  sulfate  to 


Check. 


0  hour. . 
2  hours. 
6  hours. 
24  hours 


Colon 

ies. 

6. 

:iuo 

1, 

.".oo 

2H(J 

0 

10.000 

parts  of 

water. 


Colon  it  n. 

7,600 

0 

0 

0 


5(i.(K)0 
parts  of 
water. 


lOO.(HH) 

pans  of 

water. 


500.000       1,000,000 

parts  of      parts  of 

water.    '    water. 


Colon  it  j{. 

6.000 

0 

0 

0 


(\  fit  mini, 

1,0.V) 

0 

0 

0 


Colon  it  ft. 

4,  SOU 

Lost. 

0 

0 


Colon  if  i>. 

5,200 

00 

0 

0 


'  Experiment  conducted  in  Weber  resistance  ghuss  test  tubes,  each  containing  10 c.  c.  of  Potomac  tnp 
water,  portions  of  which  had  been  treated  previously  with  the  desired  amount  of  copper  sulfate. 
AH  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  linriUus  coli  received  from  the  Bureau  of  Animal 
Industry,  isolated  from  hog.    The  temperature  during  this  experiment  varied  from  18°  to  22°  C. 
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Table  XXV. — Toxicity  of  copper  tmlfate  to  BaciUiis  coli  in  tap  water  free  of  carbon  dioxid.  * 


1  part  copper  sulfate  to 
Dumtion  of  exposure  to  action  of  copper  I  Check.    "lo'oOO.  i    wToCo"  loO.OOO^  1^^ 


10,000     I    50,0C0         100,000    I    500,000    '  l.OOO.OOO 
partN  of  .  parti^  of     parts  of     parti)  of     parts  of 
water.       water.    :    water.       water,    i    water. 


Ohour... 
2  hours.. 
6  hours.. 
24  hours. 


Q)lonif».  I  Colouirn.    Odoniejs.    (Colonies. 
1,600  ],KX)  4,800  3,700 


1,450 

1,500 

250 


0  ' 

0 

0 


0 
0 
0 


20 
0 
0 


4,  ."SOO 

5 
0 


4,000 

100 

2 

0 


1  Experiment  conducted  in  Weber  resistance  glas«  te.st  tubes,  each  containing  10  c.  c.  of  Potomac  tap 
water,  portions  of  which  had  been  treated  previously  with  the  desired  amount  of  copper  8iilfatc. 
All  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  Barillug  roU  received  from  Prof.  Theobald  Smitli. 
The  temperature  during  this  experiment  varied  from  18°  to  22°  C. 

Table  XXVI. — Effect  of  carbon  dioxid  upon  toxicity  of  copper  sulfate  to  Bacillus  coii.^ 


1  part  copper  sulfate  to— 


Duration  of  exposure  to  action  of  copper 
sulfate. 


Check. 


10.000         50.000        100,000       500.000      1.000.000 
part>  of  '  parts  of     parts  of     parts  of     piirtj«  of 
water.       water.       water.   '    water.       water. 


Ohour... 
2  hours.. 
6  hours.. 
24  hours. 


Colonies. ,  Cohmkti.    (iitlonies. 


Colonies.  I  Colon ifft.    Colmtieni. 


4,200 

4.000  , 

9,800 

1.270  ! 

5,100  , 

1.  100 

2,800  ! 

10 

0 

0  ! 

no 

260 

1,460 

15 

15 

20  1 

10 

35 

1,540 

0 

0 

0  ' 

0  1 

0 

1  K.xperinient  conducted  in  Weber  reiiistance  glass  tost  tubes,  each  containing  10  c.  c.  of  Potomac  tap 
water,  portions  of  which  had  ^lecn  treated  previously  with  the  desired  amount  of  copper  sulfa  to. 
All  tubes  Inoculated  with  a  2  mm.  lor)p  of  culture  of  BanUuncoli  received  from  the  Bur(>au  of  Animal 
Indu.«itry,  iw)lated  from  hog.    The  temperature  during  this  experiment  varied  from  18°  to  22°  (\ 

Table  XXVI L — Effect  of  carbon  dioxid  upon  toxicity  of  copper  sulfate  to  Banllus  coii.^ 


1  part  coppiT  sulfate  to 


Duration  of  exposure  to  action  of  copper 
sulfate. 


Check.   '     10.000         50,000     ,    100.000    ,    500.000      l.OOO.OOt^ 
parts  of     parts  of     parts  of  j  iiartsof     parts  «)f 
water.       water.        water,    i    water.       water. 


Ohour... 
2  hours.. 
6  hours.. 
24  hours. 


CiAonies. 
3,H0() 
2,300 
],(>00 
3,rj00 


Colon  if's. 

3,000 

0 

10 

0 


Colonies. 

8,500 

•5 

12 

0 


Cronies, 

5,200 

15 

10 

10 


Colonies.    Cttlonits. 

4,400  5,  .TOO 

2,150  i,r>a> 

120  IW 

35  >  0 


»  Experiment  conducted  in  Weber  resistance  gla^s  test  tubes,  each  containing  10  c.c.of  Potomac  tap 
water,  portions  of  which  had  been  treated  previously  with  the  desired  amount  of  copper  sulfate. 
All  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  Banlhis  roli  received  from  Prof.  Theobald  Smith. 
The  temperature  during  this  experiment  varied  from  18^  to  22°  C. 

An  examination  of  the  foregoing  tables  shows  tliat  with  the  three 
types  of  water  the  presence  of  carbon  dioxid  increases  the  resistance  of 
the  bacilli  in  question.  In  the  solution  containing  nionocarbonatt^  of 
lime  and  copper  sulfate  the  bacteria  are  extremely  sensitive,  even  the 
bacteria  in  the  check  solutions  dying  rapidly,  while  in  the  solutions 
charg(»d  with  carbon  dioxid  the  bacteria  were  able  to  persist  in  con- 
siderable numbers  in  the  dilute  copper  solutions  in  spit-e  of  the  fact 
that  most  of  the  copper  must  have  remained  in  solution.  This  point 
is  interesting  in  connection  with  the  work  of  Engels,**  who  reports  a 

«  Weitere  Studien  fiber  die  Sterilization  von  TrinkwaKser  auf  chemiachen  Wege. 
Centralbl.  f.  Bakt.,  Parasit,  u.  Infekt,  vol.  32  Orig.,  1902,  pp.  495-621. 
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rather  high  toxicity  for  calcium  chlorid,  and  of  Pfuhl,'^  who  .suggests 
a  calcium  salt — milk  of  lime — for  water  sterilization.  The  use  of  lime 
or  a  similar  agent  may  be  highly  desirable  in  connection  with  treating 
a  contaminated  reservoir  with  copper,  though  the  inferior  germicidal 
power  of  lime  makes  it  improbable  that  the  latter  alone  could  be  used 

safely. 

In  regard  to  chemical  water  analysis,  it  seems  probable  that  the 
detenu ination  of  carbon  dioxid  or  the  determination  of  monocarbon- 
ate  and  bicarbonate  alkalinity  may  have  importance  hitherto  unrecog- 
nized, and  the  variations  in  the  longevity  determinations  of  Bacillua  atli 
and  Bacillus  typhi  may  be  due  in  part  to  the  mineml  constituents  of  a 
water,  in  pail  to  methods  of  experimentation,  and  in  part  to  the  car- 
bon dioxid  content.  Extended  field  tests  must  be  made  before  gen- 
eralizations on  the  possible  effect  of  the  gas  content  of  a  water  supply 
can  be  determined. 

The  carbon  dioxid  content  of  a  water  may  possibly  explain  ih^ 
peculiar  results  obtained  by  Clark  and  (iage.^  The^Miave  reported 
pi*actically  no  toxic  action  from  metallic  copper,  or  at  least  very  little 
difference  in  the  action  of  metallic  copper,  iron,  tin,  zinc,  and  lead. 
Their  figures  are  rather  misleading  because  of  the  great  number  of 
days  the  experiments  were  carried  on,  and,  as  Phelps^  has  shown, 
metallic  copper  is  coated  with  some  insoluble  substance  after  a  few  days' 
exposure  to  Boston  tap  water  and  no  longer  has  great  toxic  action. 
The  lack  of  toxicity  of  metiillic  copper  and  the  similarity  of  its  action 
to  the  action  of  other  metals,  as  reported  b}'  Clark  and  Gage,  is 
entirel}'  at  variance  with  the  work  of  Kraemer, ''  Pennington,*^  Gil- 
dersleeve/  Stewart,^  and  Moore  and  Kellerman.*  Investigators 
generally  have  agreed  that  it  would  be  possible  to  practically  sterilize 


fVi 


«  L  Ijer  die  Disinfection  der  Typhus  and  Cholera-auHleerungen  nut  Kalk.  Zeitsclir. 
f.  Hyg.  u.  Infekt.,  vol.  6-8,  1889,  pp,  97-104. 

'>The  Use  of  Copper  Sulphate  in  Water  Filtration.  Journal  of  Infectious  Diseases. 
Supplement  No.  2,  February,  UK)H,  pp.  172-174. 

'^  p]xj)erimen ts  on  the  Storage  of  Typhoid  Infected  Water  in  Copper  Canteens. 
Public  Health  Papers  and  Rej)ort8,  American  Public  Health  Association,  vol.  31,  part 
1,  1905,  pp.  75-90. 

''Copper  Treatment  of  Water.  American  Journal  of  Pharmacy,  vol.  76,  December, 
1904,  pp.  574-579. 

The  Use  of  Copi)er  in  De.stroying  Typhoid  Organisms  and  the  Effects  of  Copper  on 
Man.     American  Journal  of  Pharmacy,  vol.  77,  June,  1905,  pp.  265-281. 

''The  Action  of  Electrically  C-harged  Copper  Upon  Certain  Organisms  in  Water. 
American  Journal  of  Medical  S<uence,  vol.  129,  lfM)5,  pp.  751-754. 

/Studies  on  the  Bactericidal  Action  of  Copper  on  Organisms  in  Water.  American 
Journal  of  Medical  Science,  vol.  129,  1905,  pp.  754-760. 

17  A  Study  of  the  Action  of  Colloidal  Solutions  of  Copper  upon  Bacillus  Typhosus, 
American  Journal  of  Meilical  Science,  vol.  129,  1905,  pp.  760-769. 

^*  Buls.  64  and  76,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture. 
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drinking  water  by  exposing  it  to  the  action  of  clean  metallic  copper.* 
Perhaps  this  opinion  should  be  qualified  by  adding  that  the  action  is 
more  rapid  if  the  w'ater  contains  no  free  carbon  dioxid,  althoug'h  the 
following  tables  show  only  slight  diflFerences  between  the  toxicity  of 
metals  because  of  the  presence  or  absence  of  carbon  dioxid. 

Table  XXVIII. — Effect  of  carbon  dioxid  upon  toxicity  of  metals  to  Bacillus  coli.^ 


Duration  of  exposure  to  action  of  metals. 


I 


0  hour. 
4  hours 
8  hours 


Check. 


Copper.      Iron.* 


Colonies. 

3,700 

440 

30$ 


Colonies. 

1,100 

76 

3 


Colonies . 

3.300 

30 

3 


.  Zinc. 


Colonics. 

3,0.% 

125 

30 


Lead. 


Colonics. 

3.700 

275 

120 


Tin, 


CSoifmifs. 
S,.tOC« 

41U 
190 


1  Experiment  conducted  in  Weber  resistance  glass  te^t  tubes,  each  containing  10  c.  c.  of  water  triple 
distilled  from  glass,  to  portions  of  which  w^ere  added  sterile  blocks  of  the  proper  metals,  each  having 
approximately  ^  so.  cm.  surface  area.  All  tubes  inoculated  w^ith  a  2  mm.  loop  of  culture  of  BaciUtu 
coli  received  from  Prof.  Theobald  Smith.  The  temperature  during  this  experiment  varied  from  18^ 
to22°C. 

*  Iron  impure  and  presumably  more  toxic  than  pure  iron.    (See  Table  No.  XXII.) 

Table  XXIX. — Toxicity  of  metals  to  BaciUxm  coli  in  the  absence  of  carbon  dioxide 


Duration  of  exposure  to  action  of  metals.  ,  Check.     Copper. 


Iron. 2    I     Zinc,     i    Lead. 


Ohour. 
4  hours 
8  hours 


Colonies. 

2,950 

9Go 

740 


Colonies.  I  Colonies. 

2,350  '        1,200 

10  I  10 


0 


0 


Colonies. 

1,450 

65 

5 


Colonics. 

1,300 

40 

5 


Tin. 


Colonies. 

i,«:«u 

770 
7C*> 


1  Experiment  conducted  In  Weber  resistance  gla.*«  test  tubes,  each  containing  10  c.c.  of  water  triple 
distilled  from  glass,  to  portions  of  which  were  fidded  sterile  blocks  of  the  proper  metals,  each  having 
approximately  2  sq.  cm.  surface  area.  All  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  BaciUu* 
coli  received  from  rrof.  Theobald  Smith.  The  temperature  during  this  experiment  varied  from  is*= 
to  22°  C. 

*  Iron  impure  and  presumably  nioic  toxic  than  pure  iron.    (See  Table  No.  XXII.) 


« There  is  a  seeming  discrepancy  in  this  statement  due  to  the  fact  that  Mr,  Earle 
B.  Phelps,  assistant  hydrographer,  U.  S.  Geological  Survey,  has  carried  on  experi- 
mentfi  on  the  storage  of  typhoid  infected  water  in  copper  canteens,  some  results  of 
which,  with  conclusions  of  a  nature  unfavorable  to  the  use  of  metallic  copper  in 
practically  sterilizing  water,  were  issued  in  a  press  circular  of  the  Geological  Survey. 
A  quotation  from  Mr.  Phelps's  pai)er  paralleled  with  a  quotation  from  Bureau  of 
Plant  Industry  Bulletin  No.  76  shows  clearly  that  Mr.  Phelps's  work  is  a  corrobora- 
tion instead  of  a  contradiction  of  the  fact  reported  in  Bulletin  No.  76  that  metallic 
copper  has  a  high  germicidal  value.  Mr.  Phelps  has  stated :  *  *  The  fact  that  oi^ganisms 
do  survive  the  copper  treatment  even  in  small  numbers  [Per  cent  reduction  usually 
over  99.999. — K.  F.  K.]  seems,  in  the  writer's  view,  to  lessen  considerably  the  value 
of  the  canteen  as  a  safeguard  against  typhoid  infection.  A  second  point  of  interest 
is  the  fact  that  the  efficiency  of  the  canteen  decreases  as  time  goes  on,  probably 
owing  to  the  accumulation  on  the  surface  of  the  copper  of  a  film  of  basic  carbonate 
or  other  insoluble  copper  compound."  A  paragraph  from  Bureau  of  Plant  Industry 
Bulletin  No.  76  reads  as  follows:  "Complete  sterilization  is  a  standard  to  which  even 
the  best  filters  seldom  attain,  and  under  the  most  unfavorable  conditions  the  reduc- 
tion in  the  number  of  bacteria  in  water  exposed  to  the  action  of  metallic  copper  for 
twelve  hours  will  be  approximately  as  great  as  filtered  water.  The  copper  must  be 
kept  clean,  not,  as  is  popularly  supposed,  to  protect  the  consumer  from  copper 
poisoning,  but  because  it  is  possible  for  the  metal  to  become  so  coated  with  foreign 
substances  that  there  is  no  longer  any  contact  of  copper  and  water,  and  hence  no 
antiseptic  action." 
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To  determine  whether  the  peculiar  variation  in  the  germicidal  power 
of  solutions  or  metals  is  due  to  the  use  of  ordinary  laboratory  glassware 
made  of  a  rather  soluble  glass  instead  of  carefully  select^  highly 
insohible  glass,  a  parallel  series  in  good  and  poor  glass  was  carried  on. 
The  following  tables  show  the  slight  diflFerence  in  results: 

Table  XXX. — Effect  of  glasa  upon  toxicity  ofmetaU  to  Bacillus  coli.^ 


Duration  of  exposure  to  action  of  metals.    Check.     Copper.       Iron.     >    Zinc.        Lead.    '     Tin. 


Colonies. 

Colonics. ' 

Colonies. 

Colonies. 

Colonies. 

1,925 

1,850 

2,450 

2,600  1         3.100 

775 

2,100  : 

715 

2,800 

2,300 

525 

2,350 

70 

2,450 

4. '200 

15 

4,350 

1 

13,750 

12,000 

Colonies. 

Ohonr ,       2,600 

2  hours 2,650 

6  hours 2,700 

24  hours 28,000 


^  Experiment  conducted  in  ordinary  glass  test  tubes  each  containing  10  c.  c.  of  water  triple  distilled 
from  glass,  to  portions  of  which  were  added  sterile  blocks  of  the  proper  metals,  each  having  approxi- 
mately 2  sq.  cm.  surface  area.  All  tubes  inoculated  with  a  2  mm.  loop  of  culture  of  Baciuus  coli 
received  from  Prof.  Theobald  Smith.  The  temperature  during  this  experiment  varied  from  18°  to 
22°  C. 

Table  XXXI. — Effect  of  glass  upon  toxicity  of  metals  to  Bacillus  coli.^ 


Diu^tion  of  exposure  to  action  of  metals.    Check.     Copper.  I     Iron. 


Zinc. 


Lead. 


Tin. 


Colon  if  s. 

0  hour 2,300 

2  hours 1, 572 

6  hours 1,400 

24  hours 10,825 


Colonirs. 

Colonies. 

Crtlonifs. 

Colonies. 

Colonies. 

4,825 

4, 750 

2.400 

2,800 

3,000 

975 

2.400 

200 

1,800 

S.TiOO 

190 

8,050 

20 

2,000 

3, 850 

1 

6,700 

1 

19,000 

14,000 

» Experiment  conducted  in  Wel)er  re.»*istance  glass  te^t  tubes  each  containing  10  c.  c.  of  water  triple 
distilled  fn>m  glass,  to  portions  of  which  were  added  sterile  bloi-ks  of  the  proper  metals,  each  havitig 
approximately  2  sq.  cm.  Mirface  area.  All  tubes  inoculated  with  a  2  mm.  l(K)p  of  culture  of  BnciUua 
coli  received  m 
to  22°  C. 


from  Prof.  Theobald  Smith.    The  temperature  during  this  experiment  varie<l  from  18° 


COPPEB  SULFATE  AND  FILTBATION. 

The  use  of  copper  sulfate  in  connection  with  filtration  has  been 
mentioned  in  previous  bulletins.  Further  experiments  in  this  field 
show  that  in  mechanical  filtration  with  alum  it  is  necessar}'^  to  limit 
the  use  of  copper  sulfate  to  treatment  some  hours  before  coagula- 
tion. When  solutions  of  aluminum  sulfate  and  copper  sulfate  are 
mixed  and  alkali  or  hard  water  is  added  in  quantities  sufficient  to 
c^use  precipitation  the  copper  is  coagulated  at  once,  while  the  alu- 
minum is  deposited  on  the  copper  and  incloses  it,  with  the  result  that 
the  copper-alum  coagulum  is  no  more  toxic  than  is  the  pure  alum  coag- 
ulum.  When  copper  and  iron  salts  are  precipitated  together  the 
reverse  of  this  seems  to  take  place  and  the  precipitate  retains  its  toxic 
properties.*' 

a  See  also  H.  W.  Clark,  Sulphate  of  Alumina  as  a  (Termicide.     Thirty-sixth  Annual 
Report  of  State  Board  of  Health  of  Massachusetts,  1904,  p.  288. 
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The  following  table  show.s  the  various  combinations  of  precipitates 
tested  and  the  exact  results: 

Table  ^iyiXll.-:— Toxicity  of  combined  precipitutes  to  BaciUiis  coli.^ 


Duration  of  exposure  to  actiou  of 
precipitate. 


ch-''- !  h?^r,^. 


Iron 
hydrate. 


Alumi-  !  Copper  .' j^T^I 
num       tmd  fron  '  *i!?l^ '"■ 
hydrate. '  hydrate.    ^^.^X. 


0  hour. . . 
2  hours.. 
6  hours . . 
24  hours . 


Colonies. 

Colonies. 

2,250 

1,625 

G75 

0 

465 

0 

165 

0 

CoUmicB.    Colonies. 


645 
230 
280 
230 


7,750 

1,HOO 

195 

5 


Cnloniri^. 

3,450 

25 

0 

0 


CfjfonifA. 
1,750 
3-JO 
lo 

1 


1  Experiment  conducted  in  100  c.c.  Jena  glass  flasks,  each  containing  15  mg.  of  the  proper  precipi- 
tate. All  flasks  inoculated  with  a  2  mm.  loop  of  culture  of  Bacillus  coli  received  from  Prof.  Theobald 
Smith.    The  temperature  during  this  experiment  varied  from  18°  to  22°  C. 

Table  XXXIII. — Toxicity  of  combined  precipitates  to  Bacillus  coli.^ 


Duration  of  exposure  to  action  of 
precipitate. 


0  hour  . . 
2  hours. . 
6  hours. . 
24  hours. 


Check. 


Copper 
hydrate. 


Alumi-  '  Copper 
nyaraie.   hydrat^., !  hydrate. 


Iron 


Copper 

and  alu- 
minum 
hydrate. 


Colonies. 

3,350 

305 

360 

200 


Colonies. 

Colonies. 

380 

1,065 

0 

1,900 

1 

1,350 

0 

850 

Colonies. 

2,660 
3 
1 
1 


Colonies.  . 

Oilonie*. 

3,100  1 

•1.2Si 

1 

80 

0 

0 

0 

0 

1  Experiment  conducted  in  100  c.c.  Jena  glass  flasks,  each  containing  15  mg.  of  the  proper  precipi- 
tate. All  flasks  inoculated  with  a  2  mm.  loop  of  culture  of  Bacillus  coli  received  from  the  Bureau  of 
Animal  Industry,  isolated  from  hog.  The  temperature  during  this  experiment  varied  from  lN°to 
22°  C. 

f 

The  presence  or  absence  of  carbon  dioxid  is  probabl}^  important  in 
this  connection.  If  the  laboratory  j-esults  will  hold  for  field  condi- 
tions, a  copper  precipitate  or  a  precipitate  of  iron  and  coppei'  will 
be  highly  toxic  to  Bacilhcs  coli  and  Bacilhis  typhi  in  a  water  whose 
alkalinity  is  chiefly  monocarbonate;  and,  conversely,  the  action  of  a  cop- 
per precipitate  or  a  copper-iron  precipitate  will  be  reduced  if  a  water 
contains  free  carbon  dioxid.  This  is  probably  the  reason  that  small 
quantities  of  copper  are  toxic  **  in  a  mechanical  filter  using  the  proper 
quantities  of  iron  and  copper,  and  gives  an  additional  reason  for  the 
advice  given  by  EUms^and  Brown  <^  that  before  filtration  or  distribu- 
tion of  a  copper- treated  water  all  free  carbon  dioxid  and  part  of  the 
semicombined  carbon  dioxid  should  be  neutralized  by  caustic  lime. 
Copper  treatment  of  water  previous  to  slow  sand  filtration  should  be 
made  under  similar  conditions,  and  as  this  is  seldom  practicable  it  ivS 
perhaps  advisable  to  limit  the  use  of  copper  in  connection  with  slow 
sand  filtration  to  treatment  after  passing  the  filter,  and  before  distri- 
bution the  proper  quantity  of  caustic  lime  may  be  added.     An  excel- 

oBul.  76,  Bureau  of  Plant  InduHtry,  U.  8.  Dept.  of  Agriculture. 

ft  Journal  New  England  Water  Works  Ansociation,  vol.  19,  1905,  pp.  496-503. 

c  Journal  New  England  Water  Works  Assoc'iation,  vol.  19,  1905,  p.  578. 
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lent  example  of  the  results  to  be  expected  from  incorrect  use  of  copper 
in  connection  with  slow  sand  filtration  is  furnished  in  Clark's^  report. 
Not  only  was  copper  found  in  the  effluent  of  the  experimental  filter, 
but  Jiacilhi^  coli  was  found  in  a  rather  high  per  cent  of  the  bacterial 
sand  pies. 

The  carbon  dioxid  content  of  the  Ohio  River  is  a  possible  explana- 
tion also  of  the  fact  reported  by  Brown  *  that  samples  of  Ohio  River 
water  yielded  between  0. 00772  and  0. 00657  grain  of  metallic  copper  to  the 
gallon,  though  Bacillus  coll  W2is  occasionally  present.  To  use  his  own 
words,  *'  It  is  seen  from  the  work  done,  as  above  stated,  that  the  copper 
is  present  in  an  insoluble  form  and  probably  as  the  oxid  united  with 
the  suspended  mineral  matter  which  the  water  carries.  If  in  this  form 
it  would  be  unable  to  exert  any  germicidal  power,  and,  as  far  as  could 
be  determined,  this  seems  to  be  the  case.  It  was  decided  that  the  cop- 
per was  present  in  a  spent  condition."  As  there  was  no  monocarbon- 
ate  alkalinity  noted,  the  Ohio  River  water  at  this  time  doubtless 
contained  some  free  carbon  dioxid,  and  from  the  analogy  of  the  labora- 
tory results  it  seems  fair  to  assume  that  Brown's  explanation  must 
be  supplemented  by  the  theory  of  the  heightened  resistance  of  Bacil- 
IxtJi  coli  due  to  carbon  dioxid. 

o  Journal  New  England  Water  Works  Association,  vol.  19,  1905,  pp.  503-505. 
&  The  Purification  of  Water  at  Marietta,  Ohio.     Official  Report  to  Board  of  Public 
Service,  1906. 
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VIIL-CONDITIONS  AFFECTING  LEGUME  INOCULA- 
TION." 

I  % 

By  Karl  F.  Kellerman,  Physiologist  in  Charge  of  Soil  Bacteriology  and  Water 

Purification  InvestigaiionSy  and  T.  R.  Robinson,  Assistant  Physiologist. 


INTRODTJCTION. 

The  widespread  use  of  bacteria  foi*  inoculating  leguminous  crops 
has  made  possible  more  accurate  study  of  the  conditions  under  which 
a  particular  species  of  legume  might  be  successfully  inoculated  and 
the  conditions  under  which  failure  to  obtain  inoculation  might  be 
expected.  Inoculation  tests  carried  on  in  different  soils  and  under 
diiferent  cultural  and  climatic  conditions  but  using  the  same  stock 
culture  have  shown  results  so  conflicting  in  certain  cases  that  one  is 
bound  to  be  misled  by  any  general  statement  based  on  one  factor 
alone,  such,  for  instance,  as  the  condition  of  the  bacteria  used. 

To  accept  as  indicative  of  the  general  usefulness  of  pure  cultures 
results  obtained  on  a  single  type  of  soil  is  clearly  opposed  to  progress 
along  a  line  of  investigation  now  recognized  as  closely  connected  with 
soil  fertility  problems.  The  advantage  of  numerous  tests  covering 
many  types  of  soil  becomes  increasingly  apparent.  The  effect  of  pre- 
vailing cultural  practices  is  no  less  to  be  considered;  aeration  by  cul- 
tivation, the  use  of  lime,  and  the  effect  of  such  factors  on  the  bacterial 
flora,  the  bacteriological  testing  of  the  soil  itself — all  these  problems 
call  for  extensive  field  experiments  to  determine  how  far  they  may 
become  part  of  practical  routine  for  successful  farming. 

The  work  here  recorded  emphasizes  the  intimate  connection  of  soil 
bacteriology  with  certain  phases  of  soil  fertility.  Soil  fertility  is  a 
strictly  relative  term;  it  is  possible  for  a  soil  to  be  fertile  in  regard  to 
one  crop  and  unfertile  in  regard  to  another,  the  conditions  of  tem- 
peititure  and  moisture  being  optimum  in  each  case.     The  interaction 


«The  identification  of  soil  bacteria  and  their  distribution  in  and  correlation  with 
different  types  of  soil,  the  changes  in  the  bacterial  flora  with  different  modes  of 
treatment  and  different  systems  of  rotation,  the  individual  and  combined  a<;tion  of 
the  species  in  producing  changes  in  the  soil  favorable  or  unfavorable  to  plant  growth, 
the  introduction  of  favorable  species  and  groups  of  species  and  their  improvement 
by  selection  or  special  cultivation,  and  the  elimination  of  unfavorable  forms  are 
problems  calling  for  extended  investigation;  but  with  the  information  already  at 
hand  and  work  under  way  both  in  this  country  and  in  Europe  it  is  not  too  much  to 
expect  large  increases  in  our  present  knowledge  along  these  lines.— B.  T.  Galloway, 
Pathologist  and  Physiologist^  and  Chief  of  Bureau. 
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between  prevailing  soil  conditions  and  biological  phenomena  becomes 
apparent  at  once  and  lends  confirmation  to  the  belief  that  in  practice 
oecological  conditions  may  be  so  modified  as  to  promote  the  activity 
of  the  desirable  organisms  and  retard  the  development  of  the  unde- 
sirable, although  under  certain  conditions  the  control  of  the  bacterial 
flora  undoubtedly  will  depend  upon  the  introduction  of  virile  cultures 
of  desirable  bacteria.^ 

USE  OF  Itff/TE. 

Samples  of  soil  have  been  obtained  from  fields  in  various  parts  of 
the  United  States  wheie  attempts  to  inoculate  legimies  have  failed,  and 
greenhouse  tests  have  been  made  combining  various  quantities  of  air- 
slaked  lime  with  these  soils.  The  eflfect  of  applying  lime  to  certain 
types  of  soils  is  rather  striking  when  nodule  formation  is  considered.* 
This  is  especially  true  of  those  soils  which  give  an  acid  reaction  to  lit- 
mus/ although  several  of  these  unfavorable  soils  did  not  give  an  acid 
reaction  to  litmus,  but  were  nevertheless  benefited  by  lime.  Outlines 
of  a  few  typical  cases  selected  from  our  experiments  follow. 

«  The  fact  as  shown  in  numerous  cases  that  legumes  can  be  successfully  iDoculated 
by  the  use  of  pure  cultures  of  the  nodule-forming  organisms  with  a  consequent  large 
gain  in  yield  and  amount  of  nitrogen  fixed  is  in  conflict  with  the  statement  that  *'Aii 
enhancement  of  the  desirable  bacterial  activities  of  the  soil  can  only  be  encouraged 
by  the  proper  improvement  in  the  physical  and  chemical  compoeition  of  the  soil." 
(Lipman,  **The  Measure  of  Soil  Fertility  from  the  Nitrogen  Standpoint,"  N.  J.  Agr. 
Expt.  Sta.  Kept.,  1905,  p.  243.) 

^Fruwirth.  Neue  Impfversuche  mit  Lupinen.  Deutsche  Landw.  Presse,  vol.  18, 
1892,  pp.  18  and  127. 

Fruwirth.  Dreijahrigen  Impfversuche  mit  Lupinen.  Deutsche  Landw.  Presse, 
vol.  19,  1893,  p.  6. 

Heinrich.  Action  de  la  chaux  sur  les  lupins.  Zweit.  Ber.  Landw.  Versuchsst , 
1894,  p.  272. 

Passerini.  Sur  Tinfluence  ameliorante  dee  l^gumineuses  dans  des  sols  de  composi- 
tions diff^rentes.     Staz.  Sper.  Agr.  Ital,  vol.  30,  1897,  p.  68. 

Deherain  and  Demoussy.  liecherches  sur  la  v6g(^tation  des  lupins;  deuxieme 
partie,  Lupins  bleus.     Ann.  Agron.,  vol.  26,  1900,  p.  169. 

Deherain  and  Demoussy.  fitudes  sur  les  l^gumineuses  de  grande  culture.  Lupins 
jaunes.     Ann.  Agron.,  vol.  28,  1902,  p.  449. 

Rilwiller.  Cited  by  Miller.  Journal  Roy.  Agric.  Soc.  England,  1896,  pp.  236 
and  423. 

Maze.  Les  microbes  des  nodosites  des  l^gumineuses.  Ann.  Inst.  Pasteur,  vol.  13, 
1899,  p.  145. 

Salfeld.  Vernichtung  der  Leguminosenpilze  durch  iEtzkalk.  Deutsche  Landw. 
PrcRse,  vol.  21,  1894,  p.  785. 

Tacke.  Action  de  la  chaux  vive  sur  les  bact^ries  des  tubercules  des  l^gumineuses. 
Centralbl.  f.  Agricultnrchemie,  vol.  25,  1896,  p.  297. 

^G.  A.  Billinjrs  (N.  J.  Agr.  Expt.  Sta.  Kept.,  1905,  p.  358) shows  the  eflicient  action  of 
lime  in  promoting  the  growth  of  alfalfa  and  that  the  vigor  of  the  plants  seemed  to  be 
correlated  with  the  form  and  greater  abundance  of  root  nodules.  He  suggests  that 
soil  acidity,  conditions  of  ventilation  or  soil  porosity,  and  different  bacteria  which 
may  influence  the  form  of  the  nodules  are  determining  factors,  controlled  at  least 
partially  by  the  action  of  lime. 
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A  quantity  of  soil  was  obtained  from  Blue  Hill,  Me.,  where  the 
culture  tried  last  year  had  shown  no  benefit  with  garden  peas.  One 
portion  of  this  soil  was  placed  in  ordinary  greenhouse  p>ots;  a  second 
portion  wa,s  thoroughly  mixed  with  pulverized  lime  at  the  rate  of  1  ton 
to  the  acre,  approximately,  and  placed  in  similar  |K)ts,  and  inoculated 
seed  sown  in  half  of  each  series.  Of  15  plants  unlimed,  10  were  with- 
out nodules,  5  having  a  single  nodule  each;  of  17  plants  limed,  15  were 
well  noduled  and  2  apparently  free,  but  nodules  were  evident  on  close 
examination.  The  uninoculated  pots  in  the  unlimed  series  had  no 
nodules;  in  the  limed  series  there  were  only  a  few  scattering  nodules, 
the  majority  of  the  plants,  10  out  of  18,  being  free. 

This  experiment  was  repeated,  the  soil  itself  being  inoculated  with 
the  liquid  culture,  with  results  even  more  striking.  Of  17  plants 
unlimed,  12  were  without  nodules,  5  having  a  total  of  8  nodules;  of  16 
plants  limed,  all  were  well  noduled,  having  a  total  of  87 nodules.  The 
uninoculated  pots  in  the  unlimed  series  had  no  nodules;  in  the  limed 
series,  15  out  of  17  plants  had  no  nodules,  the  other  two  having  a 
single  nodule  each. 

The  combination  of  liming  and  inoculation  was  again  strikingly' 
shown  with  alfalfa  grown  in  a  poor  sandy  soil  from  Lauham,  Md. 
In  this  case  it  seems  reasonable  to  assume,  that  alfalfa  bacteria  of  low 
virility  were  present  in  the  soil.  Under  the  normal  unfavorable  soil 
conditions  the  native  bacteria  were  unable  to  produce  inoculation,  and 
the  virile  ones  from  the  pure  culture,  while  able  to  inoculate  the  alfalfa 
plants,  could  benefit  them  only  slightly.  In  the  limed  soil,  however, 
the  native  bacteria  were  able  to  produce  nodules  in  considerable 
numbers  and  to  be  of  moderate  benefit  to  the  plants.  The  pure  cul- 
tures of  virile  bacteria  under  similar  conditions,  however,  caused  more 
than  double  the  increase  that  may  be  ascribed  to  the  native  bacteria. 

The  following  table  shows  the  relative  virility  of  the  two  types  of 
alfalfa  bacteria  in  soil  from  Lanham: 


Treatment. 


Lime: 

Inoculated... 

Uninoculated 
No  lime: 

Inoculated... 

Uninoculated 


Number  of   Number  of  i 
plantN.        nodulea.   , 


9 
13 

10 
9 


12 

16 

11 
0 


Average 
heiKht. 


Inches. 
1ft.  5 
13 

10 
9 


Average 

dry 
weight. 


Grams. 
0.39 
.15 

.09 
.06 


Similar  results  were  obtained  with  a  large  number  of  soils  concern- 
ing which  unfavorable  reports  had  been  received  regarding  attempts 
at  inoculation  with  cultures  furnished  by  the  Department  of  Agri- 
culture. Field  observations  on  the  nodule  formation  of  various 
legumes  showed  the  effectiveness  of  using  lime  or  some  other  agent 

100— VIII 


76  MI80ELX.ANE0US    PAPERS. 

to  counteract  the  influence  of  substances  in  the  soil  unfavorable  to 
the  growth  of  the  bacteria.^ 

EFFECT  OF  SOIL  OONBITIOKS  UPON  BACTEBIA. 

The  constitution  or  character  of  the  soil  solution  has  great  effect  upon 
the  growth  of  nodule  bacteria  as  well  as  upon  the  formation  of  nodule^^ 
In  the  large  number  of  soil  samples  tested  simultaneously  in  the  green- 
house and  in  the  laboratory  it  seems  to  hold  true  generally  that  the 
possibility  or  impossibility  of  securing  effectiv^e  inoculation  oa  a  par- 
ticular crop  in  a  certain  soil  can  be  predicted  by  the  relative  growth 
of  the  specific  culture  in  the  sterile  extmct  of  the  soil  in  question. 
There  also  seems  to  be  a  somewhat  close  relation  between  the  soil 
solution  necessary  for  the  growth  of  host  and  bacteria,  so  that  in  manv 
cases,  at  least,  it  is  possible  to  determine  the  suitability  of  a  legimie 
crop  to  a  certain  soil  by  the  growth  of  the  specific  culture  of  Pseudo- 
monas  radicicola  in  the  extract  of  the  soil.  The  probability  of  an 
extract  not  truly  representing  the  soil  solution  and  the  disturbing 
factor  of  sterilizing  certain  extracts  will  in  some  cases  introduce  eiTor 
in  interpreting  results.  The  use  of  sterilized  soil  extiucts  as  culture 
media  for  the  bacteria  has  been  found  to  give  fairly  true  indications 
of  the  growth  of  the  respective  hosts  of  these  bacteria  in  a  couisider- 
able  series  already  tested,  however,  and  contemplated  improvement* 
in  technique  will  doubtless  increase  the  probability  of  securing  trust- 
worth}^  indications.  The  testing  of  the  soil  extract  in  its  behavior 
toward  specific  bacteria  may  even  indicate  that  some  treatment  is 
necessary,  but  can  not  prescribe  the  method  of  amelioration,  and  for 
the  present  direct  experimentation  is  necessary  to  detennine  the  proper 
treatment  of  an  unsuitable  soil. 

As  an  example  of  the  relation  between  the  growth  of  the  specific 
bacteria  in  the  sterile  soil  extract  and  the  growth  of  the  legume  host 
in  this  soil  may  be  cited  the  following  result  of  a  fairly  representative 
test,  using  difl'erent  quantities  of  lime  on  an  unfavorable  soil  which 
responded  favorably  to  treatment  with  lime: 


Quantity  of  lime. 


Unlimed. 
Limed: 

2,0')0  pounds  to  tlie  acre 


Green 

weight  of 

plant. 


Oraw». 
2.5 

5.5 


4,000  pounds  to  the  acre I  8. 5 


I  Number  of 

Numberof|^?St™°» 
nodules  '  c«D»cwnti- 
noauies.     meter  of  soO 

extract. 


31  87 

68  71,9nO 

88  128, 6S0 


«  For  the  presence  of  substances  in  poor  soils  deleterious  to  higher  plants,  see 
Bureau  of  Soils  Bui.  No.  28,  1905,  "Studies  on  the  Properties  of  an  Unproductive 
Soil." 
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The  accompanying  illustration  (PI.  VIII)  shows  characteristic  pots  of 
red  clover  from  a  series  of  soils  from  South  Salem,  N.  Y.,  where  clover 
had  been  steadily  diminishing  in  vigor  for  years.  The  nodules  on  the 
unlimed  plants  were  sniiall  and  clustered  around  the  crown  of  the 
plant,  while  the  limed  plants  showed  numerous  nodules  well  dis- 
tributed. The  stand  secured  in  a  series  of  limed  pots  was  four 
times  as  heavy  as  without  the  use  of  lime. 

In  comparison  with  this  unfavorable  soil,  the  extract  obtained  from 
soil  sent  in  from  a  favorable  field  test  at  Carlisle,  Pa.,  gave  an  excel- 
lent growth  of  the  red  clover  bacteria,  and  the  inoculated  red  clover 
gi'own  in  this  soil  in  pots  showed  numerous  nodules  and  a  better 
growth  than  in  the  uninoculated  pots,  thus  confirming  results  obtained 
in  the  field. 

It  may  be  noted  that  there  is  a  difference  exhibited  among  different 
legumes  in  their  tehavior  toward  lime.  While  for  most  legumes  its 
effect  is  beneficial,  a  few  species,  such  as  lupine  and  serradella,  are 
actually  injured  by  its  use*  and  some  other  legumes,  such  as  Lima  bean 
and  cowpea,  do  not  respond  to  lime  even  in  soils  where  clover  refuses 
to  grow  without  lime.  It  has  been  noted*  that  serradella  is  not  suc- 
cessful when  following  red  clover,  and  thai  results  are  also  unsatisfac- 
torv  when  red  clover  follows  serradella.  These  varvingf  relations 
shown  by  legumes  belonging  to  different  groups  in  their  relation  to 
lime  and  other  conditions  emphasize  the  necessity  of  determining  as 
accurately  as  possible  the  adaptability  of  different  soils  to  the  crops 
for  which  they  are  intended. 

Observations  upon  the  occurrence  of  nodules  in  certain  soils  have 
been  found  to  correspond  quite  closely  with  the  behavior  of  the  soil 
solution  toward  the  bacteria  of  the  legumes  tested.  The  preceding 
table  illustrates  this  point,  though  perhaps  not  so  clearly  as  the  follow- 
ing examples. 

In  the  case  of  a  fairly  rich  garden  soil,  soy  beans  would  not  form 
nodules  even  after  very  heavy  inoculation,  and  the  extract  from  this 
soil  used  as  a  culture  medium  was  found  to  inhibit  the  growth  of  the 
so}^  bean  bacteria.  On  the  other  hand,  alfalfa  readily  formed  nodules 
in  this  soil  and  the  soil  extract  was  not  unfavorable  to  the  growth  of 
the  alfalfa  bacteria. 

A  soil  from  Niles,  Mich.,  which  had  grown  a  fair  crop  of  soy  beans 
for  four  j'ears  without  the  occurrence  of  nodules,  was  tested.  The 
soil  extract  in  this  case  was  found  unfavorable  to  the  growth  of  the 
soy  bacteria.  In  greenhouse  pot  tests  soy  beans  of  several  varieties 
failed  to  produce  any  nodules  in  this  soil  even  when  heavily  inoculated 
with  cultures  which  produced  abundant  nodules  in  other  soils  tested 

a  See  Rhode  Island  Agr.  Exp.  Sta.  Kept.,  1896,  p.  256;   also  Bui.   96  of  same 
station,  1903. 
2>  Deutsche  Landw.  Presee,  vol.  32,  1905,  p.  799. 
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in  comparison.  Heavy  liming  of  the  soil  extract  at  the  rate  of  about 
6,000  pounds  to  the  acre  gave  a  fair  growth  of  tlie  bacteria,  and  cor- 
responding to  this  result  one  pot  that  received  lime  in  the  same  pro- 
portion produced  a  well-noduled  plant.  In  this  same  soil  without  lime 
and  without  inoculation  cowpeas  formed  nodules  abundantly. 

A  soil  from  Lanham,  Md..  gave  an  extract  which  as  a  cultuiv 
medium  was  distinctly  unfavorable  to  the  growth  of  red  clover  bac- 
teria, and  plants  of  red  clover  in  this  soil  made  a  v^ery  sickly  growth. 
producing  few  nodules.  A  few^  pots  were  boiled  by  immei"sing  in  a 
tub  of  water  and  blowing  live  steam  into  the  water;  the  soil  was  of  a 
sandy  character,  so  that  there  was  little  danger  of  puddling  from  this 
treatment.  The  growth  of  red  clover  was  markedly  improved  in  the 
boiled  series  and  the  roots  were  well  noduled  after  inoculation.  The 
extract  of  this  soil,  sterilized  by  boiling,  had  proved  an  unfavorable 
medium  for  the  growth  of  the  bacteria.  It  is  probable,  therefore,  that 
boiling  the  soil  changed  the  character  of  the  soil  solution  at  least  in 
regard  to  the  unfavorable  materials  or  conditions  which  bad  inhibited 
bacterial  activity. 

Soil  from  Lanham,  Md.,  was  further  tested  with  alfalfa,  treating 
the  soil  in  three  ways:  (1)  Lime  at  the  rate  of  one  ton  to  the  acre; 
(2)  lime  and  one-fourth  humus,  composed  of  leaf  mold;  (3)  humus. 
The  combination  of  lime  and  humus  gave  the  greatest  growth  and 
most  abundant  nodule  formation.  With  humus  alone  the  growth  was 
especially  inferior  and  nodules  were  lacking  even  where  the  soil  was 
inoculated.  Inoculation  doubled  the  number  of  nodules  where  lime 
was  used  and  increased  them  six  times  where  both  lime  and  humus 
were  used. 


Effect  of  humus  and  lime  upon  the  growth  of  alfalfa  in  soil  from  Lanham^  Hd, 

[Ten  plants  in  each  series.] 


• 

Treatment. 

Average 
(green ) 

weight  of 
plant. 

Qrams. 
0.86 
1.56 

.ft 

.8 

.73 
2.45 

(*) 

Average 

number  of 
ncHiulesL 

Lime  alone: 

Uninoculatod 

o..> 

In  wulated 

LO 

Humus  alone: 

Uniuof'ulated 

0 

Inoculated 

0 

Humus  and  lime: 

Unino<*ulated 

1.4 

Inoculate<l 

8.6 

No  lime;  no  humus: 

Uninoculated 

.8 

Inoculated - - 

.5 

♦  Not  weighed;  growth  so  small  a«  to  be  a  practical  failure — 2  to  5  inches  a.s  compared  with  12  to  IS 
inches  high  in  the  limed  pots  or  those  containing  lime  and  humus. 

The  sterilized  extracts  of  soil  from  this  series  of  pot  tests  gave 
results  seemingly  contradictory  when  used  as  culture  media  for  bac- 
teria in  comparison  with   the  growth   of  plants  and  nodules.     The 

100— VIII 


CONDITIONS    AFFECTING    LEGUME    INOCULATION.  79 

extract  of  untreated  soil  gave  a  growth  of  the  alfalfa  bacteria  which 
inig-ht  be  designated  "fair,"  while  with  lime,  with  lime  and  humus, 
and  with  humus  alone  the  extracts  gave  uniformly  a  growth  which 
mi^ht  be  designated  '^excellent/'  In  the  pots,  however,  no  nodules 
developed  in  the  humus  series.  The  sterilization  b^'  heat  of  the 
extract  from  a  soil  containing  such  a  relatively  large  quantity  of 
humus,  one-fourth  by  volume,  probably  changes  the  material  so  that 
the  solution  becomes  favorable  to  the  growth  of  the  bacteria,  but  this 
material  in  the  soil  pots,  not  heated,  remains  unchanged  and  may  in 
this  form  be  unfavorable  to  the  activity  of  the  bacteria  introduced 
into  the  soil. 

•  Aside  from  the  effect  of  the  soil  on  nodule  formation  there  seems 
to  exist  a  marked  difference  among  different  varieties  of  legumes  in 
their  susceptibility  to  infection — that  is,  their  readiness  to  form 
nodules.  With  a  similar  soil  and  one  which  is  favorable  to  the 
growth  of  the  respective  species,  nodules  will  occur  in  abundance  upon 
one  species  or  variety  and  another  species  or  varietv  will  exhibit  none 
or  only  a  few.  This  is  particularly  noticed  with  varieties  of  soy  beans 
and  with  certain  species  of  Phaseolus,  the  Lima  bean  {Phmeolus 
funatna)  and  some  varieties  of  soy  beans  being  very  difficult  to  inocu- 
late. It  would  seem  that  such  species  were  actually  resistant  to 
infection,  especially  in  soils  rich  in  nitrogenous  matter. 

EFFECT  OF  HEAVY  INOCTTLATION. 

The  decided  advantage  of  very  heavy  applications  of  pure  cultures 
reported  from  some  field  and  pot  experiments  and  reports  of  other 
experiments  showing  that  cultures  diluted  to  almost  infinitesimal  limits 
gave  as  good  results  as  undiluted  cultures  seem  at  first  diametrically 
opposed.  Greenhouse  tests  seem  to  confirm  the  beneficial  effect  to  be 
expected  from  heavy  inoculation  provided  excessive  quantities  of  cul- 
ture are  applied.     The  following  experiment  is  fairly  representative: 

Effect  of  light  and  heavy  inocuUition  of  garden  peas  on  mil  from  Bbie  Hill,  .Ue. 


Number    NumbtT  of 
Treatment.  of  plants   plants  with 

grown.       iKxhiles. 


Avcmge 

numbor  of 

nodules. 


Check,  without  inoculation 11'  2  1 

Light  inoculation '  9i  6  a 

Heavy  Inoculation i  0  1  6  7 


It  is  here  shown  that  heavy  inoculation  not  only  doubled  the  average 
number  of  nodules  upon  inoculated  plants,  but  insured  all  plants 
becoming  infected;  while  with  light  inoculation  in  this  unfavorable 
soil  one-third  of  the  plants  failed  to  produce  nodules,  and  with  no 
inoculation  nodules  were  almost  entirely  lacking. 
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Garden  peas  in  a  garden  soil  naturally  inoculated  showed  the  follow- 
ing diflFerence  where  a  heavy  inoculation  was  made: 

Effect  of  heavy  inoculation  of  garden  peas  on  a  naturally  inoculaled  garden  sail. 


Treatment. 


Number 

of  plants 

grown. 


Number  of     Arexagv 
plants  with  numbered 
nodules,    t   nodul€&. 


Untreated 

Heavy  inoculation 


15 
18 


15 
18 


Id 


It  is  highly  probable  that  the  cause  of  the  formation  of  more  numer- 
ous nodules  in  some  cases  is  due  not  to  the  great  numbers  of  bacteria 
which  are  introduced  into  the  soil  but  to  the  quantity  of  culture  medium 
introduced,  which  renders  the  soil  solution  a  materially  richer  food  for 
the  active  growth  of  the  nodule  organisms.  Thus,  if  a  few  bacteria 
are  brought  into  a  favorable  soil  they  will  multiply  i-apidly,  and  it  is 
of  no  particular  moment  in  such  a  case  whether  a  very  few  or  a  large 
number  of  bacteria  are  originally  introduced.  If,  however,  enough 
culture  is  added  so  that  the  soil  solution  is  appreciably  improvcni  in 
food  material  for  both  plant  and  bacteria,  then  growth  will  be  much 
more  active  and  nodule  formation  will  be  greater.  On  this  hypothesis 
the  two  results  are  not  at  all  at  variance,  the  effects  produced  depend- 
ing on  the  soil  conditions  encountered  by  the  bacteria  and  the  crop. 

The  suggestion  in  a  former  bulletin  «  that  the  slight  varietal  charac- 
teristics exhibited  by  legume  bacteria  can  be  readil}^  broken  down  by 
cultivation  on  synthetic  nitrogen-poor  media  seems  to  hold  only  for 
bacteria  isolated  from  plants  physiologically  related  to  the  subsequent 
hosts.^ 

Atypical  experiment  is  given  below: 

Number  of  nodulea  produced  on  two  varieties  of  inung  bean  (Phaseolus  viridistfimu^  and 

P.  calcaratua)  by  cultures  from  various  hosts. 

[Ten  plants  iu  each  of  seven  series.] 


Variety  of  mung  bean. 


Phcuseolua  virldissimna. 
PhaM.'olu8  ealcaratu8. . . 


Bacteria 
from  cow- 
pea. 

Bacteria 

from  soy 

bean. 

Bacteria 

from  P. 

vlridissi- 

mus. 

*1 
0 

0 
0 

77 
88 

Without 
bacteria. 


0 
0 


•Fifteen  plants  in  this  series. 

It  may  be  added  that  the  soil  used  was  unsterilized  garden  soil, 
naturally  inoculated  for  our  common  bean,  Phaseolus  vulgaris^  so  that 
the  uninoculated  check  ma}-  be  said  to  serve  as  a  cross-inoculation  with 
these  organisms  also.     This  theory  of  varietal  differences  of  nodule- 

«Bul.  71,  Bureau  of  Plant  Industry,  1905,  pp.  25-27. 
&  See  Schneider,  111.  Aj?r.  Exp.  Sta.  Bui.  29,  1894,  p.  301. 
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forming  bacteria  is  closely  in  accord  with  field  results  reported  by 
various  investigators,  among  whom  perhaps  Hopkins^'  is  best  known 
for  his  observations  upon  the  cross-infection  between  sweet  clover 
and  alfalfa  and  the  absence  of  such  cross-infection  between  many 
other  legumes. 

EFFECT  OF  AEBATION. 

The  aeration  of  soil  for  securing  plentiful  nodule  formation  is  an 
important  if  not  a  determining  factor.  The  Ontario  Agricultural 
Experiment  Station  (Report  for  1905,  p.  39)  reports  a  decided  gain  from 
aeration  in  the  case  of  a  leguminous  crop  (peas)  and  no  gain  from  the 
aeration  of  a  wheat  crop.  In  the  former  case  the  result  may  be  either 
a  direct  one,  affecting  the  activity  of  the  nodule  bacteria,  or  it  may  be 
that  because  of  the  abnormal  growth  of  the  host  plant  the  bacteria  are 
unable  to  penetrate  the  root.* 

Our  own  experiments  upon  the  effect  of  aeration  are  in  accord  with 
those  quoted  in  regard  to  the  legumes,  and  the  following  is  typical:  A 
light  sandy  soil,  modemtely  limed,  was  used  and  the  legume  selected  was 
the  garden  pea.  The  aerated  series  was  started  in  ordinary  unglazed 
4-inch  pots,  seedlings  dipped  in  liquid  culture  when  placed  in  position, 
pots  watered  with  a  fine  sprayer,  using  tap  water.  The  surfa<*e  of  the 
soil  was  frequently  stirred.  The  nonaerated  series  was  made  up  of  an 
equal  number  (6)  of  glazed  4:-inch  pots  with  bottoms  plugged  with 
paraffined  cotton  and  the  tops  covered  with  paraffined  paper  to  reduce 
aeration.  A  separatory  funnel  (shown  in  PI.  IX,  fig.  1)  was  thrust  into 
each  of  these  pots  to  admit  water  for  growing  the  peas,  and  after  inocu- 
lating as  with  the  other  series  the  seedlings  were  introduced  through 

« in.  Agr.  Exp.  Sta.  Bui.  94,  1904,  Nitrogen  Bacteria  and  Legumes. 

&  Livingston  (Bot.  Gaz.,  XLl,  2,  190(),  p.  143;  see  also  Bureau  of  Soils  Bui.  No.  28) 
reports  a  close  relation  between  the  growth  of  roots  and  tops  in  wheat,  due  to  a  dif- 
ference of  soil,  which  he  explains  as  follows:  "It  would  seem  that  the  poor  soil  by 
inhibiting  branch  growth  and  causing  the  enlargement  of  cortical  cells  may  render 
the  root  system  unable  to  carry  on  an  adequate  amount  of  absorption  for  normal 
growth."  If  this  effect  upon  the  cortical  cells  should  be  found  to  hold  true  with'  the 
legumes,  it  might  have  a  direct  bearing  upon  the  ability  of  the  bacteria  to  penetrate 
and  form  nodules.  The  enlargement  of  the  cortical  cell  is  regarded  as  a  phenomenon 
of  age,  and  it  is  reported  (Maria  Dawson,  Phil.  Trans.  Roy.  Soc.  London,  Ser.  B, 
vol.  192  (1899),  p.  24)  that  infection  takes  place  most  readily  in  quite  young  radicals. 

Aside  from  the  effect  of  root  development  upon  nodule  formation,  there  is  a  pos- 
sible interaction  resulting  in  some  way  in  greater  root  development  where  inoculation 
takes  place.  In  many  cases  which  have  come  to  notice  where  inoculated  plants  had 
shown  a  superior  development  of  the  root  system,  it  seemed  at  least  justifiable  to 
regard  the  inoculation  as  assisting  in  providing  the  conditions  favoring  a  healthy 
root  growth.  In  Bulletin  No.  237  of  the  Cornell  Agricultural  Experiment  Station, 
page  165,  it  is  noted  that  where  no  nodules  occur  the  rootf?  of  alfalfa  ai^e  simpler  and 
not  so  ramifying  as  where  nodules  occur. 
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a  hole  in  the  paraffined  paper.     After  a  month's  time  the  roots  of  the 
plants  were  examined,  with  the  following  results: 


Treatment. 

NodiiJes  on  plaot  No. — 

1 

'    Tj-l»i»I 

1.        2.         8.         4.        6. 

lOUII. 

6. 

AerHte<l 

Nonaeratcd 

4         20  ,      25          8         26 

0          1.20          0 

4              «7 
0               3 

- 

1            .                       t 

1 

See  Plate  VIII,  figure  2,  noting  the  difference  in  the  plants  in  favor 
of  the  noduled  (aerated)  plant. 

ASSOCIATIVE  ACTION  OF  BACTEBIA. 

Undoubtedly  the  pure  cultures  of  nodule-forming  bacteria  are  sub- 
ject to  contamination  when  planters,  using  convenient  rather  than  bac- 
teriological methods,  prepjire  quantities  sufficient  to  inoculate  their 
seed.  Yet  the  purity  of  a  culture  immediately  before  it  is  applied  to 
seed  or  introduced  into  the  soil  of  a  cultivated  field  is  unimportant, 
provided  there  is  present  a  sufficient  numl)er  of  virile  nodule-forming 
bacteria. 

Preliminary  experiments  at  Washington  some  years  ago  indicated 
that  in  the  nitrogen-poor  solution  generally  used  the  nodule-forming 
bacteria  would  develop  much  more  rapidly  than  other  bacteria  or  con- 
taminating yeasts  and  molds.  It  might  be  expected  that  different 
localities  would  have  different  contaminating  forms,  and  during  the  past 
year  samples  of  cultures  have  been  obtained  from  farmers  in  various 
parts  of  the  United  States  immediately  before  the  seed  or  soil  was 
tieated.  Investigation  of  contaminating  forms  isolated  from  these 
cultures  shows  that  there  are  certain  forms  which  inhibit  the  growth 
of  the  nodule  organism  when  both  are  grown  for  some  time  in  the 
usual  nitrogen-poor  solution."  Using  an  extract  of  a  favorable  soil  as 
a  culture  medium,  results  very  nearly  parallel  for  the  competing  bac- 
teria were  secured,  though  one  org^anism  which  resembles  BaeiUus  coli 
checked  the  growth  of  Pstudonwnas  radlcicoJ^  in  the  synthetic  medium 
and  not  in  the  soil  extract.  The  relative  virility  of  the  competing  cul- 
tures at  the  time  they  begin  their  struggle  is  an  exceedingly  important 
factor  in  determining  which  species  of  bacteria  survives. 

Extended  experiments  on  the  intei'action.of  groups  of  bacteria  in 
various  media  must  be  carried  on  before  it  will  be  possible  to  deter- 

«In  view  of  this  fact,  the  reai?on  for  our  pres^ent  method  of  distribution  is  apparent. 
A  relatively  large  amount  of  pure  liquid  culture  used  as  a  "starter"  cuts  down  the 
chances  of  ruining  the  farmer's  culture  through  the  competition  of  contaminating 
forms;  the  time  required  to  fill  the  solution  with  the  organisms  is  shortened,  and,  a«5 
shown  subsequently,  the  quicker  the  bacteria  can  be  introduced  into  the  soil  and 
make  use  of  the  soil  solution  an  a  culture  medium  the  loss  becomas  the  danger  from 
competition. 
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mine  all  of  the  conditions  incident  to  success  or  failure  in  legume 
inoculation.^  It  is  safe  to  assume,  however,  that  the  action  of  a  bac- 
terium in  the  soil  is  conditioned  not  only  by  the  chemical  and  physical 
characteristics  of  the  soil  solution  at  a  particular  time,  but  also,  and 
perhaps  essentially,  by  the  biologic  conditions  obtaining  in  that  soil. 

SUMMABY. 

1.  Lime  is  of  decided  benefit  in  obtaining  successful  inoculations 
of  legumes  in  some  soils.  These  soils  often  show  an  acid  reaction  to 
litmus. 

2.  Soil  extracts  serving  as  culture  media  often  indicate  the  probable 
success  of  inoculating  a  leguminous  crop.  This,  however,  may  not 
always  hold  true. 

3.  At  least  during  the  first  season's  growth  no  general  cross- 
inoculation  takes  place.  Bacteria  from  one  host  may,  however,  inocu- 
late a  physiologically  related  species. 

4.  Heavy  inoculation  by  a  pure  culture  increases  nodule  formation 
if  the  soil  solution  is  enriched  by  the  excess  of  culture  medium;  how- 
ever, in  a  favorable  soil  a  light  inoculation  >vell  distributed  is  as 
effective. 

5.  Thorough  aeration  is  favorable  to  nodule  formation. 

6.  Whether  in  a  synthetic  medium  or  a  natural  goil  solution,  the 
functions  of  a  bacterium  are  influenced  by  the  associative  or  competi- 
tive action  of  the  various  groups  of  organisms  with  which  it  comes  in 
contact,  as  well  as  by  the  nature  of  the  culture  material. 

«See  Maria  Dawston,  Phil.  Trans.  Roy.  Soc.  London,  Ser.  B,  vol.  193  (1900),  p.  65. 
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LETTER  OF  TRANSMIHAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Ini»ustry, 

Office  of  the  Chief, 
Washington,  D.  C,  Augitst  21^  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
'*  Contents  of  and  Index  to  Bulletins  of  the  Bureau  of  Plant  In- 
dustry Nos.  1  to  100,  Inclusive,"  prepared  by  Mr.  Julius  Ensign 
Rockwell,  Editor  of  this  Bureau,  and  respectfully  recommend  its 
publication  as  Bulletin  No.  101  of  the  Bureau  scries. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Seitretary  of  Agriculture. 
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DEC  20  1907 


B.  P.  I.— SOS. 

CONTENTS  OF  AND  INDEX  TO  BULLETINS  OF  THE 
BUREAU  OF  PLANT  INDUSTRY  NOS.  1  TO  100, 
INCLUSIVE. 


INTB0DX7CT0BY  STATEMENT. 

The  work  of  the  Bureau  of  Plant  Industry,  which  was  organized 
on  July  1,  1901,  is  classified  under  the  general  subjects  of  Patho- 
logical Investigations,  Physiological  Investigations,  Taxonomic  In- 
vestigations, Agronomic  Investigations,  Horticultural  Investigations, 
and  Seed  and  Plant  Introduction  Investigations.  Upon  the  organ- 
ization of  the  Bureau  the  several  series  of  bulletins  of  the  various 
divisions  incorporated  in  the  Bureau — Vegetable  Pathological  and 
Physiological  Investigations,  Botanical  Investigations  and  Experi- 
ments, Grass  and  Forage  Plant  Investigations,  Pomological  Investi- 
gations, and  Experimental  Gardens  and  Grounds — ^were  discontinued, 
and  all  the  scientific  and  technical  publications  prepared  in  these 
offices  and  in  those  subsequently  organized  have  been  issued  in  a  single 
series  of  bulletins. 

Attention  is  directed  to  the  fact  that  "  the  serial,  scientific,  and 
technical  publications  of  the  United  States  Department  of  Agricul- 
ture are  not  for  general  distribution.  All  copies  not  required  for 
official  use  are  by  law  turned  over  to  the  Superintendent  of  Docu- 
ments, who  is  empowered  to  sell  them  at  cost."  All  applications 
for  these  bulletins  should  therefore  be  made  to  the  Superintendent 
of  Documents,  Government  Printing  Office,  Washington,  D.  C, 
accompanied  by  either  a  postal  money  order,  an  express  money 
order,  a  draft  on  New  York,  or  by  cash.  Postage  stamps,  foreign 
money,  uncertified  checks,  and  defaced  or  slick  coin  will  not  be 
accepted  in  payment  for  publications.  No  charge  is  made  for  post- 
age on  documents  forwarded  to  points  in  the  United  States,  Guam, 
Hawaii,  Philippine  Islands,  Porto  Rico,  or  to  Canada,  Cuba,  or 
Mexico.  To  other  countries  the  regular  rate  of  postage  is  charged, 
and  remittances  must  cover  such  postage. 

Copies  of  all  of  these  bulletins  except  Nos.  5,  16,  21,  23,  26,  and 
28  can  be  furnished  by  the  Superintendent  of  Documents. 
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8  BULLETINS    OF    THE    BUREAU    OF    PLANT    INDUSTRY. 

Since  the  publication  of  the  last  bulletin  indexed  in  these  pages 
(No.  100),  the  following  bulletins  of  the  Bureau  series  have  ap- 
peared or  are  now  in  press,  as  indicated : 

No.  101.  [The  bulletin  now  in  the  reader's  hands.] 

102.  Miscellaneous   Papers.      I.  Summary   of   Becent   Investigations   of 

the  Value  of  Cacti  as  Stock  Food.  II.  A  Successful  Dairy  Farm. 
III.  Planning  a  Cropping  System.  IV.  The  Application  of  Vege- 
tative Propagation  to  Leguminous  Forage  Plants.  V.  The  Con- 
trol of  Texas  Root-Rot  of  Cotton.  VI.  The  History  of  the  Cow- 
pea  and  Its  Introduction  into  America.  VII.  A  New  Method  for 
the  Determination  of  Nicotine  in  Tobacco.  1907.  Price,  15 
cents. 

103.  Dry  Farming  in  the  Great  Basin.     1907.     Price,  10  cents. 

104.  The  Use  of  Feldspathic  Rocks  as  Fertilizers.     1907.     Price,  5  cents. 

105.  The  Relation  of  the  Composition  of  the  Leaf  to  the  Burning  Quali- 

ties of  Tobacco.     1907.     Price,  10  cents. 

106.  Seeds  and  Plants  Imported.     Inventory  No.  12.     [In  press.] 

107.  American  Root  Drugs.     [In  press.l 

108.  The  Cold  Storage  of  Small  Fruits.     1907.     Price,  15  cents. 

109.  American  Varieties  of  Garden  Beans.     1907.     Price,  25  cents. 

110.  Cranberry  Diseases.     [In  press.] 

111.  Part  I.  The  Larkspurs  as  Poisonous  Plants.     1907.     Price,  5  cents. 

Part  II.  The  Fibers  of  Long-Staple  Upland  Cottons.  1907. 
Price,  5  cents.  Part  III.  Imported  Low-Grade  Clover  and  Al- 
falfa Seed.     [In  press.] 

112.  The  Use  of  Suprarenal  Glands  in  the  Physiological  Testing  of  Drug 

Plants.     1907.     Price,  10  cents. 

113.  The  Comparative  Tolerance  of  Various  Plants  for  the  Salts  Com- 

mon in  Alkali  Soils.      [In  press.] 

114.  Sap-Rot  and  Other  Diseases  of  the  Red  Gum.     [In  press.] 

115.  Tlie  Disinfection  of  Sewage  Eifluents  for  the  Protection  of  Water 

Supplies.      [In  press.] 

116.  The  Tuna  as  Food  for  Man.      [In  press.] 

117.  The  Reseeding  of  Depleted  Range  and  Native  Pastures.      [In  press.] 

118.  Peruvian  Alfalfa.     [In  press.] 

Since  its  organization  the  Bureau  of  Plant  Industry  has  con- 
tributed the  following  papers  to  the  series  known  as  Farmers'  Bul- 
letins, co]3ies  of  which  will  be  sent  without  cost  to  any  person  in 
the  United  States  or  its  possessions  upon  application  to  a  Senator, 
Representative,  or  Delegate  in  Congress,  or  to  the  Secretary  of  Agri- 
culture, Washington,  D.  C. : 

No.  139,  Emmer:  A  Grain  for  the  Semiarid  Regions;  No.  140,  Pineapple 
Growing;  No.  147,  Winter  Forage  Crops  for  the  South;  No.  148,  Celery  Cul- 
ture; No.  154,  The  Home  Fruit  Garden:  Preparation  and  Care;  No.  156,  The 
Home  Vineyard,  with  Special  Reference  to  Northern  Conditions;  No.  157,  The 
I*ropagation  of  Plants;  No.  161,  Practical  Suggestions  for  Fruit  Growers; 
No.  164,  Rape  as  a  Forage  Crop;  No.  167,  Cassava;  No.  168,  Pearl  Millet;  No. 
174,  Broom  Corn;  No.  175,  Home  Manufacture  and  Use  of  Unfermented  Grape 
Juice;  No.  176,  Cranberry  Culture;  No.  181,  Pruning;  No.  185,  Beautifying 
the  Home  Grounds;  No.  188,  Weeds  Used  in  Medicine;  No.  194,  Alfalfa  Seed; 
Xo.   195,  Annual  Flowering  Plants;    No.   198,   Strawberries;    No.   199,   Corn 

101 


INTRODUCTORY    STATEMENT.  9 

Growing" ;  No.  204,  The  Cultivation  of  Mushrooms ;  No.  208,  Varieties  of  Fruits 
Recommended  for  Planting;  No.  213,  Raspberries;  No.  214,  Beneficial  Bacteria 
for  Leguminous  Crops;  No.  215,  Alfalfa  Growing;  a  No.  217,  Essential  Steps 
in  Securing  an  Early  Crop  of  Cotton;  No.  218,  The  School  Garden;  No.  219, 
Lessons  from  the  Grain-Rust  Epidemic  of  1904;  No.  220,  Tomatoes;  No.  221, 
Pungfous  Diseases  of  the  Cranberry ;  No.  224,  Canadian  Field  Peas ;  No.  229, 
ITie  Production  of  Good  Seed  Corn;  No.  231,  Spraying  for  Cucumber  and 
Melon  Diseases;  No.  232,  Okra :  Its  Culture  and  Uses;  No.  238,  Citrus  Fruit 
Srowing  in  the  Gulf  States;  No.  240,  Inoculation  of  Legumes;  No.  242,  An 
Example  of  Model  Farming;  No.  243,  Fungicides  and  Their  Use  in  Preventing 
Dif^eases  of  Fruits;  No.  245,  Renovation  of  Wom-Out  Soils;  No.  246,  Sac- 
sharine  Sorghums  for  Forage ;  «  No.  247,  The  Control  of  the  Codling  Moth  and 
\pple  Scab ;  No.  248,  The  Lawn ;  No.  250,  The  Prevention  of  Stinking  Smut  of 
rVheat  and  Loose  Smut  of  Oats ;  No.  253,  The  Germination  of  Seed  Corn ;  No.  254, 
iJucurabers ;  No.  255,  The  Home  Vegetable  Garden ;  No.  260,  Seed  of  Red  Clover 
md  Its  Impurities;  No.  271,  Forage-Crop  Practices  in  Western  Oregon  and 
jVestem  Washington;  No.  272,  A  Successful  Hog  and  Seed  Corn  Farm;  No. 
574,  Flax  Culture;  No.  278,  Leguminous  Crops  for  Green  Manuring;  No.  279, 
V.  Method  of  Eradicating  Johnson  Grass;  No.  280,  A  I*rofitable  Tenant  Dairy 
Tarm ;  No.  282,  Celery ;  «  No.  283,  Spraying  for  Apple  Diseases  and  the  Cod- 
ing Moth  in  the  Ozarks ;  <»  No.  284,  Insect  and  Fungous  Enemies  of  the  Grape 
Cast  of  the  Rocky  Moimtains;  No.  285,  The  Advantage  of  Planting  Heavy 
Cotton  Seed ;  No.  286,  Comparative  Value  of  Whole  Cotton  Seed  and  Cotton- 
seed Meal  in  Fertilizing  Cotton ;  No.  288,  Nonsaccharine  Sorghums ;  No.  289, 
Seans;  No.  291,  Evaporation  of  Apples;  No.  292,  Cost  of  Filling  Silos;  No. 
!94,  Farm  Practice  in  the  Columbia  Basin  Uplands;  No.  299,  Diversified  Farm- 
ng  Under  the  Plantation  System ;  No.  300,  Some  Important  Grasses  for  the 
fulf  Coast  Region ;  No.  301,  Home-Grown  Tea ;  No.  302,  Sea  Island  Cotton ; 
fo.  304,  Growing  and  Curing  Hops;  No.  306,  Dodder  in  Relation  to  Farm 
leeds ;  No.  307,  Roselle :  Its  Culture  and  Uses. 

In  addition,  the  Bureau  of  Plant  Industry  has  contributed  the 
ollowing  papers  to  the  Yearbooks  of  the  Department  of  Agricul- 
ure  from  1901  to  date,  all  of  which  have  been  reprinted  for  distri- 
bution in  separate  form.  The  editions  of  those  bearing  numbers 
larked  with  a  star  (*)  are  exhausted.  The  others  can  be  obtained 
without  cost  upon  addressing  a  request  therefor  to  the  Secretary  of 
Lgriculture,  Washington,  D.  C. 

No.  225,  The  Relation  of  Nutrition  to  the  Health  of  Plants;  No.  229,  Little- 
[nown  Fruit  Varieties  Considered  Worthy  of  Wider  Dissemination ;  *No.  230, 
ommercial  Apple  Orcharding;  *Xo.  238,  Agricultural  Seeds — WTiere  Grown 
nd  How  Handled ;  *No.  242,  Agriculture  in  the  Tropical  Islands  of  the  United 
tates ;  No.  246,  The  Home  Fruit  Garden ;  No.  254,  The  Hemp  Industry  in  the 
fnited  States ;  No.  262,  The  Contamination  of  Public  Water  Supplies  by  Algae ; 
To.  264,  Industrial  Progress  in  Plant  Work ; .  *No.  266,  Top- Working  Orchard 
•rees  ;  *No.  277,  Bacteria  and  the  Nitrogen  Problem ;  No.  278,  Systems  of 
'arm  Management  in  the  United  States ;  No.  279,  Improvement  of  Cotton  by 
eed  Selection;  No.  281,  Grape,  Raisin,  and  Wine  Production  in  the  United 
tates ;  No.  283,  Promising  New  Fruits ;  No.  284,  Plants  as  a  Factor  in  Home 
.domment ;   No.  287,  Improvement  of  Corn  by  Seed  Selection ;   No.  290,  Ferti- 

«  Contributed  jointly  by  the  Bureaus  of  Entomology  and  Plant  Industry. 
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lizers  for  Special  Crops;  No.  291,  Crops  Used  in  the  Reclamation  of  Alkali 
Lands  in  Egypt;  *No.  293,  Cultivation  and  Fertilization  of  Peach  Orchards; 
♦No.  310,  The  Cultivation  of  Com ;  No.  314,  The  Growing  of  Long-Staple  Up- 
land Cotton;  No.  317,  Relation  of  Cold  Storage  to  Commercial  Apple  Culture; 
No.  320,  Relation  of  Sugar  Beets  to  General  Farming ;  No.  321,  Principal  Com- 
mercial Plant  Fibers ;  'No.  323,  A  Model  Farm ;  No.  325,  Cultivation  of  Drug 
Plants  in  the  United  States;  No.  326,  Macaroni  Wheat;  No.  330,  Promising 
New  Fruits ;  No.  336,  The  Relation  of  Plant  Physiology  to  the  Development  of 
Agriculture;  No.  340,  Opportunities  in  Agriculture:  I.  Growing  Crops  under 
Glass.  II.  Fruit  Growing.  III.  General  Farming;  ♦No.  343,  New  Citns 
Creations  of  the  Department  of  Agriculture;  *No.  349,  Potato  Culture  near 
Greeley,  Colorado;  No.  351,  Sugar-Beet  Seed  Breeding;  No.  354,  Some  Uses  of 
the  Grapevine  and  Its  Fruit;  No.  356,  Promising  New  Fruits;  No.  358,  The 
Improvement  of  Tobacco  by  Breeding  and  Selection;  No.  361,  Cotton  Culture 
in  Guatemala;  ♦No.  363,  Work  of  the  Bureau  of  Plant  Industry  in  Meeting 
the  Ravages  of  the  Boll  Weevil  and  Some  Diseases  of  Cotton;  No.  367,  Plant 
Diseases  in  1904;  No.  377,  Diversified  Farming  in  the  Cotton  Belt:  I.  Soutii 
Atlantic  Coast.  II.  Alabama  and  Mississippi.  III.  Louisiana,  Arkansas,  and 
Northeastern  Texas.  IV.  Texas;  No.  383,  New  Fruit  Production  of  the  De- 
partment of  Agriculture ;  ♦No.  384,  The  Business  of  Seed  and  Plant  Introduction 
and  Distribution ;  No.  387,  The  Handling  of  Fruit  for  Transportation ;  No.  389, 
The  Effect  of  Inbreeding  in  Plants ;  ♦  No.  394,  New  Opportunities  in  Subtropical 
Fruit  Growing;  No.  393,  Promising  New  Fruits;  No.  401,  Progress  in  Drug- 
Plant  Cultivation;  No.  409,  Plant  Diseases  in  1905;  No.  411,  The  Present 
Status  of  the  Nitrogen  Problem;  No.  419,  Range  Management;  No.  422. 
Methods  of  Reducing  the  Cost  of  Producing  Beet  Sugar ;  No.  427,  New  Citras 
and  Pineapple  Productions  of  the  Department  of  Agriculture ;  No.  429,  Promli^ 
ing  New  Fruits ;  No.  431,  New  Tobacco  Varieties ;  No,  437,  Plant  Diseases  in 
1906. 

A  report  of  the  Chief  of  the  Bureau  of  Plant  Industry  detailing 
the  principal  lines  of  investigation  undertaken  and  the  results  accom- 
plished during  the  preceding  twelve  months  has  been  issued  yearly 
both  in  connection  with  the  Annual  Report  of  the  Secretary  of  Agri- 
culture and  in  separate  form. 

The  miscellaneous  circulars  and  minor  publications  of  the  Bureau, 
referring  to  many  different  lines  of  work  and  appearing  in  various 
forms,  do  not  bear  consecutive  numbers  or  constitute  a  regular  series 
and  on  account  of  limited  editions  not  being  available  for  distributioa 
even  to  public  libraries,  agricultural  experiment  stations,  or  to  col- 
laborators of  the  Department  of  Agriculture,  they  are  not  classed  aa 
"  publications  "  and  no  announcement  of  their  issue  from  the  press  i; 
made  by  the  Department. 

J.  E.  Rockwell, 
Editor  of  Bureav. 

Washington,  D.  C., 

August  W^  1907. 
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A  star  (*)  before  a  number  indicatea  that  the  stock  of  the  Department  of  Agriculture  is  exhausted 
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(in  the  cases  of  Bulletins  Nos.  5,  16,  21,  23,  26,  and  28),  the  publication  can  not  be  furnished  by 
the  Superintendent  of  Documents. 

*  No.  1.  The   Relation   of  Lime   and   Magnesia  to   Plant  Growth. 

I.  Liming  of  Soils  from  a  Physiological  Standpoint. 
By  Oscar  Loew,  Expert  in  Physiological  Chemistry. 
IL  Experimental  Study  of  the  Relation  of  Lime  and 
Magnesia  to  Plant  Growth.  By  D.  W.  May,  of  the  Office 
of  Experiment  Stations.  1901.  53  pp.,  3  pis.  Price,  10 
cents. 

Contents  :  I.  Liming  of  soils  from  a  physiological  standpoint :  Introduction — 
Injurious  action  of  magnesium  salts — Theoretical  discussion  of  the  fimctions 
of  lime  and  magnesia — The  ratio  between  lime  and  magnesia  in  soils  of  differ- 
ent countries :  Soils  of  America ;  soils  from  European  countries ;  soils  from 
Asiatic  countries ;  soils  from  African  countries ;  soils  from  Australia ;  river 
deposits — Some  special  physiological  cases  relating  to  the  ratio  between  lime 
and  magnesia — Correction  of  lime  and  magnesia  content  in  soils.  II.  Experi- 
mental study  of  the  relation  of  lime  and  magnesia  to  plant  growth :  Intro- 
duction— ^The  role  of  lime  in  the  soil — TTie  role  of  magnesia  in  the  soil — The 
object  of  the  experiments — Lime  and  magnesia  as  nitrates  and  sulphates  in 
water  cultures :  Results  of  experiments  with  cowpeas ;  results  of  experiments 
with  privet — Lime  and  magnesia  as  carbonates  in  sand  cultures :  Experiments 
w^ith  tobacco;  experiments  with  barley;  experiments  with  oats,  wheat,  and 
beans — Lime  and  magnesia  as  carbonates  in  soil  cultures :  Experiments  with 
oats  and  cowpeas — Lime  and  magnesia  as  nitrates  In  sand  cultures :  Experi- 
ments with  wheat  and  oats;  experiments  with  cowpeas;  experiments  with 
tobacco — Lime  as  sulphate  and  magnesia  as  carbonate  in  soil  cultures :  Exper- 
iments with  cowpeas — Summary. 

*  t  No.  2.  Spermatogenesis  and  Fecundation  of  Zamia.     By  Herbert 

J.  Webber,  Physiologist,  Vegetable  Pathological  and 
Physiological  Investigations,  Plant-Breeding  Labora- 
tory.    1901.     100  pp.,  7  pis.     Price,  20  cents. 

Contents  :  Introduction :  Summary  of  recent  literature ;  acknowledg- 
ments— Methods  and  materials  used — Development  of  microspores — Develop- 
ment of  pistillate  cones — Development  of  the  pollen  tube  and  prothallus : 
Germination  of  pollen  and  growth  of  prothallus ;  division  of  second  prothallial 
cell ;  appearance  and  growth  of  blepharoplasts ;  growth  of  basal  end  of  pol- 
len tube — Division  of  the  central  cell — Metamorphosis  of  the  spermatids — 
Structure  and  form  of  the  mature  spermatozoid — Movement  of  spermatozoids — 
Process  of  fecundation — Division  of  the  fecundated  egg  cell — Is  the  blepharo- 
plast  a  centrosome? — Summary — Bibliography — Explanation  of  illustrations. 
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No.  3.  Macaroni  l^Tieats.  By  Mark  Alfred  Carleton,  Cerealist, 
Vegetable  Pathological  and  Physiological  Investigations. 
1901.     62  pp.,  11  pis.,  2  figs.     Price,  20  cents. 

Contents  :  Introduction — Characteristics  of  macaroni  wheats — Distribution 
of  macaroni  wheats — Adaptability  of  durum  wheats  to  our  semiarid  districts : 
Climatic  comparisons;  comparison  of  soils;  experimental  proof;  testimony 
of  private  parties;  testimony  of  experiment  stations — The  market  for  maca- 
roni wheat:  Foreign  demand;  quality  of  grain  demanded;  possibility  of  a 
home  demand ;  kinds  of  wheat  now  used  by  our  factories ;  comparison  of 
foreign  and  domestic  macaroni ;  preparation  of  semolina ;  bread  from  maca- 
roni wheats — Cultivation  of  macaroni  wheats :  Preparation  of  the  soil ; 
methods  of  seeding ;  care  in  harvesting — Effects  of  local  variations  in  soil  and 
climate — Varieties:  Gharnovka;  Arnautka;  Kubanka;  Pererodka ;  Belo- 
turka  ;  Velvet  Don  ;  Black  Don ;  Sarui-bugda  ;  Medeah  ;  Pellissier ;  Candeal ; 
Nicaragua ;  Wild  Goose  ;  Missogen  ;  Polish  ;  winter  varieties — Experimental 
comparison  of  varieties — Russo-Mediterranean  traffic  in  macaroni  wheat — 
Summary. 

t  No.  4.  Range  Improvement  in  Arizona.  (Cooperative  Experi- 
ments with  the  Arizona  Experiment  Station.)  By 
David  Griffiths,  Expert  in  Charge  of  Field  Management. 
Grass  and  Forage  Plant  Investigations.  1901.  31  pp., 
6  pis.,  5  figs.     Price,  10  cents. 

Contents  :  Introduction — Former  conditions — Circular  letter  and  questions — 
Answers  to  questions — Feed  on  the  range :  The  plantains ;  saltbushes  and 
their  allies;  .native  leg-umes;  the  Cactaceae;  the  grasses — The  range  reserve 
tract:  Area  C;  area  E;  area  F;  area  A;  area  B;  area  D — Precipita-tion 
records — Summary  and  suggestions, 

*t  No.  5.  Seeds  and  Plants  Imported  through  the  Section  of  Seed 

and  Plant  Introduction  for  Distribution  in  Cooperation 
with  the  Agricultural  Experiment  Stations.  Inventory- 
No.  9,  Numbers  4851-5500.     1902.     79  pp. 

Contents  :  Introductory  statement — Inventory  of  seeds  and  plants  im- 
ported— Index  of  common  and  scientific  names. 

f  No.  0.  A  List  of  American  Varieties  of  Peppers.  By  W.  W. 
Tracy,  jr..  Assistant,  Botanical  Investigations  and  Ex- 
periments.    1902.     19  pp.     Price,  10  cents. 

Contents  :  Introduction — List  of  abbreviations  of  names  of  seedsmen — List 
of  varieties. 

*  No.  7.  The  Algerian  Durum  Wheats:  A  Classified  List,  with  De- 
scriptions. By  Carl  S.  Scofield,  Expert,  Botanical  In- 
vestigations and  Experiments.  1902.  48  pp.,  18  pis. 
Price,  15  cents. 

Contents  :  Introduction — Object  of  a  descriptive  classification  of  wheat 
varieties — Basis  of  present  descriptions  and  classification:  Structure  of  the 
wheat  head ;  grain  characters ;  relative  value  of  characters — Glossary  of 
terms  used — General  character  of  the  durum  wheats — Description  of  varieties 
with  key :  Aicha  el  Beida ;  Courtellement ;  Beloturka ;  Xeres ;  Poulot ;  Paros ; 
Beliouni;  Medeah;  Caid  de  Siouf ;  Kahla;  Trimenia;  Hachied;  Boghar;  El 
Aoudja;  Tesdouni ;  M'Saken ;  Medeba ;  Meskiana;  Caid  Eleuze;  Pelissler; 
Mohamed  ben  Bachir  ;  El  Hamra ;  Azizi ;  Maroc ;  Ouchda ;  Adjini ;  Zedouni ; 
Aures ;  Moroccain ;  Nab  el  Bel ;  El  Saf  ra. 
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*  t  No.  8.  A  Collection  of  Economic  and  Other  Fungi  Prepared  for 

Distribution.  By  Flora  W.  Patterson,  Mycologist,  Vege- 
table Pathological  and  Physiological  Investigations. 
1902.     31  pp.     Price,  10  cents. 

Contents  :  Introduction — List  of  duplicate  material  prepared  for  free  dis- 
tribution and  for  exchange  to  the  State  Agricultural  Experiment  Stations  and 
to  persons  interested  in  work  upon  fungi. 

*  No.  9.  The  North  American  Species  of  Spartina.     By  Elmer  D. 

Merrill,  Assistant  Agrostologist,  Grass  and  Forage  Plant 
Investigations.     1902.     16  pp.     Price,  10  cents. 

Contents:  Technical  descriptions  of  the  grasses  included  in  the  genus 
Spartina. 

t  No.  10.  Records  of  Seed  Distribution  and  Cooperative  Experiments 

with  Grasses  and  Forage  Plants.  By  F.  Lamson-Scrib- 
ner,  Agrostologist,  Grass  and  Forage  Plant  Investiga- 
tions.    1902.     23  pp.     Price,  10  cents. 

Contents  :  Purchase  and  collection  of  seeds,  roots,  and  specimens — Coopera- 
tion with  the  stations  authorized — Lines  of  investigations  of  forage  problems — 
Articles  of  cooi)€ration — Seed  distribution :  Distribution  by  packages ;  distri- 
bution by  pounds;  amounts  of  the  several  varieties  distributed — Seeds  to 
private  individuals — System  of  keeping  records — A  list  of  experiment  sta- 
tions with  which  articles  of  cooperation  have  been  signed — Conclusion. 

*  No.  11.  Johnson  Grass:  Report  of  Investigations  made  during  the 

Season  of  1901.  By  Carleton  R.  Ball,  Assistant  Agros- 
tologist, Grass  and  Forage  Plant  Investigations.  1902. 
24  pp.,  1  pi.,  1  fig.     Price,  10  cents. 

Contents  :  Description — Origin  and  distribution — Dissemination — Control : 
State  laws — Eradication  :  Hand  labor ;  cultivation ;  winter  fallow ;  summer 
fallow;  cultivation  in  crops;  patented  methods;  use  of  chemicals;  electric- 
ity— Utilization  of  Johnson  grass — Summary. 

*  f  No.  12.  Stock  Ranges  of  Northwestern  California :   Notes  on  the 

Grasses  and  Forage  Plants  and  Range  Conditions.     By 

Joseph  Burtt  Davy,  Assistant  Botanist,  Agricultural 

Experiment  Station,  University  of  California.     1902. 

81  pp.,  8  pis.,  3  maps,  4  figs.     Price,  15  cents. 

Contents  :  Introduction — Physical  features  of  the  region :  Agricultural 
BU  iKll  visions ;  topography;  climatology;  temi)erature ;  precipitation;  pre- 
i^ailing  winds — Itinerary — Range  conditions :  The  interior  plateau  region ; 
mountain  valleys ;  temperature  ;  water  supply  ;  soils ;  agricultural  products ; 
the  wild  meadows  and  pastures ;  forage  value  of  the  wild  meadows ;  improve- 
aient  of  pasture  and  meadow ;  forage  plants  recommended  for  trial ;  the 
upland  ranges;  temperature;  precipitation;  water  supply;  soils;  the  open, 
juiximer,  or  annual  range ;  grasses  and  other  forage  plants ;  weeds ;  the  prai- 
ries ;  the  woodland  or  winter  range ;  trees ;  underbrush ;  herbaceous  plants  ; 
^oT'SLge  plants ;  improvement  of  the  woodland  forage ;  forage  plants  recom- 
nexided  for  trial ;  the  chaparral ;  subalpine  meadows ;  system  of  range  rota- 
ioxi  and  management ;  carrying  capacity  ;  present  capacity ;  former  capacity ; 
•ani^e  deterioration ;  primary  cause ;  excessive  land  valuations ;  how  over- 
;-tooking  effects  deterioration  ;  wild  oats  and  alfilerilla  ;  bunch-grasses  ;  sheep 
r^rnus  cattle ;  summary ;  range  preservation ;  formation  of  a  seed  bed  ;  pre- 
^yve  the  timber  and  brush;  maximum  versus  optimum  stocking;  range 
ewal;    range  improvement-— The  coast-bluff  belt:    Climatology;    the  mesa 
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lands;  soils;  grasses  and  other  forage  plants;  the  white-ash  prairies;  bottom 
lands;  soils;  forage  crops;  land  values;  sand  dunes;  native  sand  binders; 
methods  of  preventing  drifting  and  reclamation  of  waste  dunes;  beach  grass; 
sea  lyme  grass;  utilization  of  sand  dunes — The  redwood  belt — Fodder  crops: 
Fodder  crops  now  cultivated;  plants  recommended  for  cultivation  or  trial — 
Poisonous  plants — Fungous  parasites — Phytographic  notes — Summary — Index. 

*  t  No.  13.  Experiments  in  Range  Improvement  in  Central  Texas. 

By  H.  L.  Bentley,  Special  Agent,  Grass  and  Forage 

Plant   Investigations.     1902.     72   pp.,   2   pis.,    6    figs. 

Price,  10  cents. 

Contents  :  Introduction — History  of  the  first  year's  work :  Selection  of  the 
land ;  plan  of  experiments ;  carrying  capacity  of  the  pastures ;  seeding  the 
ground ;  conclusions  from  tiie  first  year's  work — History  of  the  second  j'ear's 
work :  Experiments  with  varieties ;  range  improvement ;  catching  wind-blown 
seeds ;  transplanting  grass  roots ;  baling  legumes  and  fodder  plants ;  exhibits 
at  fairs;  summary — History  of  the  third  year's  work:  Weather  conditions; 
grass-garden  work ;  a  failure  noted ;  a  tentative  success  noted ;  experiments 
with  grasses;  native  grasses  the  best;  experiments  with  the  coarser  forage 
plants ;  range  improvement ;  transplanting  g^rass  roots ;  the  cultivation  of 
pasture  grasses — Summary :  Cattle  held  on  station  pastures ;  the  matter  of 
cost — Hay  and  pasture  plants  recommended  for  central  Texas :  Grasses ;  barn- 
yard grass ;  Bermuda  grass ;  buffalo  grass ;  bushy  blue  stem ;  Colorado  grass ; 
cotton  top  grass ;  crab  grass ;  curly  mesquite  ;  everlasting  grass ;  g^ma  grass ; 
grama  grasses ;  black  grama ;  blue  grama ;  side  oats  grama ;  Johnson  grass ; 
knot  grass ;  little  blue  stem ;  the  millets ;  needle  grass ;  rescue  grass ;  the 
sedges ;  smooth  brome  grass ;  the  sorghums ;  Texas  blue  grass ;  white  top 
grass ;  wild  rye ;  wild  timothy ;  other  central  Texas  grasses ;  legumes  in 
central  Texas;  alfalfa  or  lucern ;  Turkestan  alfalfa;  oasis  alfalfa;  Florida 
beggBrweed  ;  the  clovers ;  alsike  clover ;  bur  clover ;  mammoth  clover  ;  red 
clover;  Kussian  red  clover;  sweet  clover;  white  clover;  peas  and  beans; 
cowpea ;  field  pea ;  gram  or  chick  pea  ;  Metcalf  bean  ;  soy  bean  ;  suUa ;  velvet 
bean  ;  vetches ;  spring  vetch ;  hairy  vetch ;  other  forage  plants ;  common  oats 
and  wheat ;  peanuts ;  rape ;  saltbushes ;  sanf oin ;  sweet  potato ;  tallow  weed ; 
teosinte — Conclusion. 

*  No.  14.  The  Decay  of  Timber  and  Methods  of  Preventing  It.     By 

Hermann  von  Schrenk,  Instructor  in  Henr}*^  Shaw  School 
of  Botany  and  Special  Agent  in  Charge  of  Mississippi 
Valley  Laboratory,  Vegetable  Pathological  and  Physio- 
logical Investigations.  1902.  96  pp.,  18  pis.,  27  figs. 
Price,  55  cents. 

Contents  :  Introduction :  Scope  of  this  report — Structure  of  timber :  Wood 
cells,  wood  fibers,  etc. ;  chemical  nature  of  wood  ;  mechanical  nature  of  Mrood ; 
life  of  the  wood  cells ;  heart  and  sap  wood — Factors  which  cause  the  decay  of 
wood :  General  remarks ;  ag'ents  which  cause  decay ;  how  fungi  and  bacteiia 
grow ;  rate  of  growth  and  decay ;  natural  resistance  of  timber ;  sawn  versus 
hewn  timber;  seasoned  versus  green  timber;  races  of  wood;  variability  in 
timber ;  summary — Timber  preservation :  Introduction ;  theory  of  impregn*- 
tion  ;  retrogressive  changes  which  take  place  in  impregnated  wood — ^Results  of 
timber  impregnation :  Introduction ;  experiment  made  in  Texas — Results  of 
timber  impregnation  in  Europe — Ties,  poles,  etc. :  Kinds  of  timber ;  form  ;  tie 
specifications ;  splitting ;  stacking ;  summary — Ballast — Tie  plates — Pasten- 
ing — Methods  of  impregnation :  Introduction ;  effect  of  seasoning  after  treat- 
ment ;  results  of  treatment ;  conclusions ;  creosoting ;  summarj' ;  zinc  chlo- 
ride and  coal-tar  oil ;  Hasselmann  treatment ;  new  processes ;  the  senili2:atioa 
process ;  emulsion  treatment ;  creo-resinate  process ;  Ferrel  process ;  concln* 
sions — ^Removal  and  disposal  of  ties — Records — Conclusions  and  recommenda- 
tions :  Seasoning  of  timlx^r ;  sawn  and  hewn  timber ;  form  of  tie ;  preservati^ 
processes ;  changes  which  treated  timber  imdergoes ;  utilization  of  inferior 
timbers ;  the  growing  of  tie  timber ;  causes  of  decay  of  timber — Bibliography- 
Appendix. 
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Basin,  Being  a  Report  upon  Investigations  Made  during 
July  and  August,  1901,  in  the  Region  between  Winne- 
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Description  of  the  disease — Cause  of  the  disease :  Description  of  the  fungus ; 
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knot — ^The  use  of  resistant  varieties  and  stocks — A  resistant  cowpea — The 
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Conclusions. 

No.  20.  Manufacture  of  Semolina  and  Macaroni.  By  Bobert  P. 
Skinner,  Consul  General  at  Marseille.  1902.  31  pp.,  & 
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of  abbreviations  of  names  of  seedsmen — List  of  varieties :  Artichoke ;  aspara- 
gus ;  .  bush  lima  bean ;  green-podded  bush  bean ;  pole  bean ;  pole  lima  bean ; 
wax-podded  bush  bean ;  garden  beet ;  sugar  beet  and  mangel-wurzel ;  broc- 
coli ;  Brussels  sprouts ;  burnet ;  cabbage ;  cardoon ;  carrot ;  cauliflower ;  cel- 
eriac;  celery;  cher\-il;  chicory;  chives;  chufas;  collards;  fleld  corn;  pop 
corn;  sweet  corn;  corn  salad;  cress;  cucumber;  dandelion;  eggplant;  endive; 
fetticus;  flag;  fYench  spinach ;  garlic;  German  celery ;  grass  nuts;  gumbo; 
herl)s ;  horse-radish  ;  kale  ;  kohl-rabi ;  leek ;  lettuce  ;  martynia ;  melon  ;  musk- 
melon  ;  mustard  ;  okra ;  onion  ;  orach ;  oyster  plant ;  parsley ;  parsnip ;  pea ; 
peanut;  pepper;  pieplant;  pumpkin;  radish;  rampion;  rhubarb;  roqiiette; 
salsify;  scolymus ;  scorzonera;  skirret;  sorrel;  spinach;  squash;  sunfloi^er; 
Swiss  chard;  tomato;  garden  turnip;  ruta-baga;  watermelon. 

t  No.  22.  Injurious  Effects  of  Premature  Pollination;   with  Greneral 

Notes  on  Artificial  Pollination  and  the  Setting  of  Fruit 
without  Pollination.  By  Charles  P.  Hartley,  Assistant 
in  Physiology,  Plant  Breeding  Laboratory,  Vegetable 
Pathological  and  Physiological  Investigations.  1902. 
48  pp.,  4  pis.,  1  fig.     Price,  10  cents. 

Contents:  Introduction — Experiments  with  tobacco  blossoms:  Microscopic 
study  of  tobacco  pistils  and  ovaries — Experiments  with  blossoms  of  Datura 
tat  Ilia — Experiments  with  cotton  blossoms-^-Experiments  with  orange  blos- 
soms— Exj^riments  with  tomato  blossoms — CJonclusion — £2xplanation  of  plftt§<3, 
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*  No.  23.  Berseem :  The  Great  Forage  and  Soiling  Crop  of  the  Nile 

Valley.  By  David  G.  Fairchild,  Agricultural  Explorer 
for  Seed  and  Plant  Introduction.     1902.     20  pp.,  14  pis. 

'Contents  :  Introduction — General  uses — Varieties :  Muscowl ;  Fachl ;  Saida — 
Use  as  a  green  fodder — Berseem  as  a  hay  crop — Conclusion — Description  of 
plates. 

No.  24.  The  Manufacture  and  Preservation  of  Unfermented  Grape 
Must.  By  George  C.  Husmann,  Expert  in  Charge  of  Viti- 
cultural  Investigations,  Pomological  Investigations.  1902. 
19  pp.,  1  pL,  4  figs.     Price,  10  cents. 

Contents:  Introduction — Historical  notes — Composition  of  the  grajje— 
Causes  of  fermentation — Methods  of  preventing  fermentation — Process  used  in 
California — Methods  used  in  the  Eastern  States — ^Home  manufacture — Uses  of 
unfermented  must — ^A  few  good  recipes — Analyses  of  grape  must — Prices  and 
statistics. 

No.  25.  Miscellaneous  Papers.  I.  The  Seeds  of  Rescue  Grass  and 
Chess.  By  F.  H.  Hillman,  Assistant,  Seed  Laboratory. 
XL  SaragoUa  Wheat.  By  David  G.  Fairchild,  Agricul- 
tural Explorer.  III.  Plant  Introduction  Notes  from 
South  Africa.  By  David  G.  Fairchild,  Agricultural  Ex- 
plorer. IV.  Congressional  Seed  and  Plant  Distribution 
Circulars,  1902-1903.  1903.  82  pp.,  3  pis.,  6  figs.  Price, 
15  cents. 

Contents  :  The  seeds  of  rescue  grass  and  chess.  SaragoUa  wheat.  Plant 
introduction  notes  from  South  Africa:  Introduction — Some  Cape  seedling 
grape  varieties:  The  Red  Hanepoot  grape;  Vitis  rupestris  metallica;  Vitis 
rupestris  Le  Soux — ^Fruit-bearing  hedge  plants — Rhodes  grass — The  Kafir  plum 
as  a  shade  tree — ^The  Rooibloem,  a  new  corn  parasite — The  Natal  pineapple. 
Congressional  Seed  and  Plant  Distribution  circulars,  1902-1903 :  Plan  of  dis- 
tribution and  allotments — Distribution  of  novelties  and  specialties — Directions 
for  planting  bulbs — Distribution  of  cotton  seed — ^Rivers  Sea  Island  cotton — 
Sea  Island  cotton  No.  224 — Iron  cowpea — Klein wanzleben  sugar  beet — Distri- 
bution of  tobacco  seed  and  cultural  directions. 

*  No.  26.  Spanish  Almonds  and  Their  Introduction  into  America. 

By  David  G.  Fairchild,  Agricultural  Explorer,  Seed 
Introduction  and  Distribution.  1902.  16  pp.,  frontis- 
piece, 7  pis. 

Contents  :  Introduction — The  almond  industry  in  Spain :  Varieties  of 
Spanish  almonds ;  method  of  planting  and  culture ;  gummosis  of  the  almond — 
Possibility  of  establishing  the  Jordan  almond  in  America — Description  of 
plates. 

No.  27.  Letters  on  Agriculture  in  the  West  Indies, 'Spain,  and  the 

Orient.     By  David  G.  Fairchild,  Agricultural  Explorer, 

Seed  and  Plant  Introduction  and  Distribution.     1902.     40 

pp.,  5  pis.     Price,  15  cents. 

Contents:  Agriculture  in  the  British  West  Indies — Jamaica  yam  cultiva- 
tion— Opportimities  for  agricultural  and  botanical  research  in  the  Philippine 
Islands — Agricultural  conditions  in  Spain — Notes  on  conditions  in  China — The 
Persian  Gulf  region — ^Breeds  of  milch  cattle  and  carabaos  for  the  Philippine 
Islands — ^Agriculture  in  Japan — Description  of  plates. 
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*  Xo.  28.  The  Mango  in  Porto  Rico.     By  G.  N.  CJoUins,  Assistant 

Botanist  in  Tropical  Agriculture,  Botanical  Investiga- 
tions and  Experiments.     1903.     88  pp.,  15  pis. 

Contents  :  Introduction  —  Description  —  Origin  —  Culture :  Requirements ; 
methods  of  propagation;  seed;  inarching;  layering;  patch  budding;  culti- 
vation ;  diseases — Uses :  The  canning  of  the  green  or  ripe  fruit ;  marmalade 
and  jelly ;  chutney ;  alcohol ;  medicinal  x)ro|)erties ;  dye,  tan,  and  pijfinent ; 
gum  ;  minor  iises  in  India — The  mango  in  Porto  Rico :  Present  status ;  best 
localities ;  Porto  Rican  forms ;  Mango  de  Mayaguez ;  Mangotina  ;  Melocoton  ; 
Mango  de  rosa ;  Mango  pina ;  Mango  largo ;  Mango  mango ;  Mango  jobos ; 
Mango  redondo;  varieties  to  be  introduced;  Mulgoba ;  Alphonse.  Aphoos,  or 
Alf  oos ;  Xo.  11 ;  Manila;  Mango  china;  Gordon;  Peters;  Julie;  best  method 
of  introducing  new  varieties — Packing  and  shipping — Market — Summary — 
Description  of  plates. 

t  No.  20.  The  Effect  of  Black-Rot  on  Turnips:  A  Series  of  Photo- 
micrographs, Accompanied  by  an  Explanatory  Text.  By 
Erwin  F.  Smith,  Pathologist,  Laboratory  of  Plant  Path- 
olog}',  Vegetable  Pathological  and  Physiological  Inves- 
tigations. 1903.  20  pp.,  frontispiece,  13  pis.  Price,  15 
cents. 

Contents  :  Introductory — General  considerations — Plant  furnishing  the  cul- 
tures— The  method  of  inoculation,  etc. — Symptoms  which  resulted — Technique 
employed  in  study  of  diseased  plant — Special  account  of  the  diseased  plant — 
Results  of  synchronous  inoculations  into  other  x^lants — Description  of  plates. 

*  No.  80.  Budding  the  Pecan.     By  George  W.  Oliver,  Expert,  Seed 

and  Plant  Introduction  and  Distribution.  1902.  20  pp., 
frontispiece,  7  pis.     Price,  10  cents. 

•  

Contents  :  Difficulties  encountered  in  |)ecan  budding — Why  the  pecan  sHould 
be  budded — ^Kaising  seedling  stocks — Selection  of  dormant  buds — Location  of 
the  buds — Experiments  with  buds  of  the  current  season — An  improved  method 
of  budding — Other  methods  of  budding — Starting  buds  into  growth — Trans- 
planting budded  trees — Description  of  plates. 

No.  31.  Cultivated  Forage  Crops  of  the  Northwestern  States.  By 
A.  S.  Hitchcock,  Assistant  Agrostologist,  in  Charge  of 
Cooperative  Experiments,  (Jrass  and  Forage  Plant  Inves- 
tigations.    1902.     28  pp.,  7  pis.     Price,  10  cents. 

Contents  :  Description  of  the  regions :  Great  Plains ;  Rocky  Mountain 
region;  (ireat  Hasin :  interior  valley  of  California;  upjier  Pacific  coast  reg-ion ; 
the  "Inland  Empire" — Forage  crops:  Alfalfa;  general  conditions;  feeding;- 
value ;  seeding ;  making  hay ;  Turkestan  alfalfa  ;  timothy  ;  grain  hay ;  red- 
top  ;  awnless  brome  grass ;  velvet  grass ;  clovers ;  forage  crops  of  minor 
importance ;  Kentucky  bluegrass ;  orchard  grass ;  cheat ;  p)erennial  rye  gxasfi ; 
rai>e  ;   field  peas ;    vetches — Baling  hay — Description  of  plates. 

*  No.  32.  A  Disease  of  the  White  Ash  Caused  by  Polyporus  Fraxino- 

philus.  By  Hermann  von  Schrenk,  Special  Agent  in 
Charge  of  the  Mississippi  Valley  Laboratory,  Vegetable 
Pathological  and  Physiological  Investigations.  190H.  20 
pp.,  5  pis.,  1  fig.     Price,  10  cents. 

Contents  :  Introduction — ^Miite  rot :  Geographical  distribution  ;  suscepti- 
bility to  this  disease;  method  of  attack;  description  of  diseased  wood;  the 
sporophore ;  microscopic  changes  in  the  wood ;  ^owth  of  the  fungus  in.  dead 
wood  ;   remedies — Description  of  plates. 
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*  No.  33.  North  American  Species  of  Leptochloa.     By  A.  S.  Hitch- 

cock, Assistant  Agrostologist,  in  Charge  of  Cooperative 
Experiments,  Grass  and  Forage  Plant  Investigations. 
1903.     24  pp.,  6  pis.,  16  figs.     Price,  15  cents. 

Contents  :  Introduction — Key  to  species  of  the  Ignited  States — History  of 
^nus — North  American  species — Species  excluded — Descrijjtion  of  plates. 

*  t  ^o.  34.  Silkworm   Food  Plants :    Cultivation   and   Propagation. 

By  George  W.  Oliver,  Expert,  Seed  and  Plant  Intro- 
duction, and  Distribution.  1903.  20  pp.,  frontispiece, 
12  pis.     Price,  15  cents. 

Contents  :  Introduction — Methods  of  reproduction :  Propagation  by  cut- 
tings ;  summer  cuttings ;  winter  cuttings ;  the  cutting ;  preparations  for 
planting  cuttings;  indoor  spring  cuttings;  propagation  by  seeds;  grafting 
and  budding;  root  grafting;  scion  or  sprig  budding ;  shield  budding;  rai.sing 
stocks  for  grafting  and  budding — Soil — Planting — Pruning — Description  of 
plates. 

No.  35.  Recent  Foreign  Explorations,  as  Bearing  on  the  Agricultural 
Development  of  the  Southern  States.  By  S.  A.  Knapp, 
Special  Agent,  Seed  and  Plant  Introduction  and  Distri- 
bution.    1903.     44  pp.,  6  pis.,  2  figs.     Price,  15  cents. 

Contents  :  Introduction — Japan  :  Agricultural  situation  ;  acreage  and  yield 
of  food  crops;  methods  of  rice  culture;  field  work;  cutting  rice;  manure; 
farm  wages ;  cost  of  raising  rice  ;  farm  life  ;  general  remarks — Ceylon  :  Agri- 
culture ;  imports ;  farmhouses — India :  Timber.;  extent  of  arable  land  ;  fer- 
tility of  the  soil ;  green  manures  ;  commercial  fertilizers  ;  crop  rotation  ;  public 
roads ;  conveyances ;  dress ;  country  houses  ;  villages ;  plows  and  scrapers ; 
seeding  and  harvesting;  rice  farming;  treatment  of  the  seed  bed  and  manur- 
ing; plowing  and  fertilizing;  methods  of  cultivation;  product  per  acre;  har- 
vesting ;  thrashing ;  wages ;  cost  of  cultivation ;  northern  limit  of  culture ; 
consumption  of  rice  as  food ;  acreage  under  cultivation ;  acreage  under  irri- 
g^ation ;  live  stock  and  farm  implements ;  wells ;  rice  produced ;  agriculture 
in  the  Punjab;  cost  of  living;  rice  farming  in  Lower  Burma;  rice  milling; 
rice  for  foreign  markets ;  selection  of  seeds — China  :  Agricultural  conditions ; 
tillage  of  the  soil ;  irrigation ;  cultivating,  harvesting,  and  thrashing  rice ; 
hulling  rice  ;  production  and  cost  of  milling  rice  ;  cost  of  building,  etc. ;  expor- 
tation of  agricultural  products — The  Philippine  Islands:  Rainfall;  tempera- 
ture ;  range  of  products ;  stock  and  j)asture  lands ;  fodder  plants ;  sugar  cane ; 
rice  farming ;   fruits  ;   timber. 

*  No.  36.  The  "  Bluing  "  and  the  "  Red-Rot "  of  the  Western  Yellow 

Pine,  with  Special  Reference  to  the  Black  Hills  Forest 
Reserve.  By  Hermann  von  Schrenk,  Special  Agent  in 
Charge  of  the  Mississippi  Valley  Laboratory,  Vegetable 
Pathological  and  Physiological  Investigations.  1903.  40 
pp.,  14  pis.  (including  4  in  colors).     Price,  30  cents. 

Contents  :  Introduction — Death  of  the  trees :  When  are  the  trees  dead — The 
**blue"  wood :  Hate  of  growth  of  the  blue  color ;  nature  of  the  "blue"  wood ; 
strength  of  the  "blue"  timber ;  lasting  power  of  the  "blue"  wood — ^l^'he  "blue" 
fungus :  Eifect  of  "blue"  fungus  on  the  toughness  of  the  "blue"  wood ;  relation 
of  the  "blue"  fungus  infection  to  the  beetle  holes ;  fruiting  organs  of  the 
"blue"  fungus;  growth  in  artificial  media;  dissemination  of  the  spores;  the 
blue  color ;  summary — Decay  of  the  "blue"  w^ood :  The  "red-rot"  of  tlie  western 
yellow  pine:  cause  of  the  "red -rot" ;  conditions  favoring  the  development  of 
the  "red-rot"  fungus;  final  stages  and  fruiting  organs;  rate  of  growth  of 
"red-rot" — Amount  of  diseased  timber — Possible  disposal  of  the  dead  wood: 
In  the  Black  Hills ;  in  the  remaining  parts  of  South  Dakota — Value  of  the 
dead  wood — Inspection — Recommendations — Description  of  plates. 
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No.  37.  Formation  of  the  Spores  in  the  Sporangia  of  Rhizopus  Nigri- 
cans and  of  Phycomyces  Nitens.  By  Deane  B.  Swingle, 
Assistant  in  Pathology,  Laboratory  of  Plant  Pathology. 
1903.    40  pp.,  6  pis.     Price,  15  cents. 

Contents  :  Historical — Methods — Rhizopus  nigricans  Ehrbg. — ^Phycomyces 
nitens  Knnze — General  considerations — Summary — ^Index  to  literature — De- 
scription of  plates. 

*  No.  38.  Forage  Conditions  and  Problems  in  Eastern  Washington, 

Eastern  Oregon,  Northeastern  California,  and  North- 
western Nevada.  By  David  Griffiths,  Assistant  in 
Charge  of  Range  Investigations.  1903.  52  pp.,  9  pis. 
Price,  15  cents. 

Contents:  Introduction — Itinerary — General  account — Changes  in  the  han- 
dling of  the  Washington  ranges — Condition  and  plants  of  the  range — Meadows 
and  hay  crops :  Alfalfa ;  timothy  and  redtop ;  awnless  brome ;  grain  hay ; 
cheat;  root  crops;  native  hay  crops;  wild  wheat;  bunch  bluegrass;  g^iant 
rye-grass;  sprangle-top ;  miscellaneous  forage  plants — ^Reclamation  of  swamp 
lands — Needs  of  the  region — Plants  injurious  to  stock — Weeds  of  meadows  and 
pastures — Diseases  injurious  to  forage  crops:  Ustilago  hypodites;  Ustllago 
scolochloa ;  Tilletia  f usca ;  Ustilago  bromivora ;  Ustilago  striaeformis — Sum- 
mary and  suggestions :  Needs  of  the  region ;  abuses ;  native  grasses  worthy 
of  cultivation;  wild  wheat  (Elymus  triticoides)  ;  bunch  bluegrass  (Poa  laevi- 
gata) ;  short-awned  brome  (Bromus  marginatus)  ;  mountain  rye-grass  (Ely- 
mus glaucus)  ;  bunch  wheat-grass  (Agropyron  spicatum  inerme)  ;  giant  rye- 
gfrass  (Elymus  condensatus) — Index  of  grasses  and  forage  plants-— Description 
of  plates. 

*  No.  39.  The  Propagation  of  the  Easter  Lily  from  Seed.     By  George 

W.  Oliver,  Expert,  Seed  and  Plant  Introduction  And 
'  Distribution.     1903.     24  pp.,  7  pis.     Price,  10  cents. 

Contents  :  The  Bermuda  lily — Varieties  of  Lilium  longillorum  from  Japan — 
Deterioration  of  the  Bermuda  and  Japan  grown  lilies — Recent  efforts  to  culti- 
vate the  Easter  lily  in  the  United  States — Lines  of  investigation  carried  on  by 
the  Department  of  Agriculture — Planting  in  the  open  ground — ^Reproduction 
from  seed — Emasculating  and  pollenating  the  flowers — Sowing  the  seeds — 
Pricking  off  the  seedlings — Description  of  plates. 

*  No.  40.  Cold   Storage,  with   Special   Reference  to  £he  Pear   and 

Peach.  By  G.  Harold  Powell,  Assistant  Pomologist  in 
Charge  of  Field  Investigations,  and  S.  H.  Fulton,  Assist- 
ant in  Pomology.  1903.  28  pp.,  7  pis.  (including  5  in 
colors).     Price,  15  cents. 

Contents  :  The  function  of  cold  storage — The  purposes  of  fruit  storage — ^In- 
fluence of  cold  storage  on  the  pear  industry — Practical  difficulties  in  pear 
storage — Outline  of  experiments  in  pear  storage :  The  influence  of  the  degree 
of  maturity  on  keeping  quality ;  the  influence  of  delayed  storage  on  keeping 
quality;  the  influence  of  different  temperatures  on  keeping  quality;  the 
influence  of  the  type  of  package  on  keeping  quality ;  the  influence  of  a 
wrapper  on  keeping  quality ;  the  influence  of  cold  storage  on  the  flavor  and 
aroma  of  the  fruit;  ,the  behavior  of  the  fruit  when  removed  from  storage; 
summary — Influence  of  cold  storage  on  the  peach  industry — Practical  diffi- 
culties in  peach  storage — Outline  of  experiments  in  peach  storage:  General 
statement  of  results — Description  of  plates. 
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*  No.  41.  The  Commercial  Grading  of  Com.    By  Carl  S.  Scofield, 

Expert,  Grain  Investigations.  1903.  24  pp.,  4  pis. 
Price,  10  cents. 

Contents  :  Introduction — Inspection  departments — Grain  grading :  Com — 
Definite  grade  standards — Grade  uniformity — Essential  elements  in  grading 
corn — Apparatus  required — Methods  of  determination:  Moisture;  color; 
damaged  grains ;  broken  grains  and  dirt — Classes  and  grades  of  corn — In- 
spection certificates — The  cause  of  deterioration — Local  and  special  grades — 
Description  of  plates. 

*  No.  42.  Three  New  Plant  Introductions  from  Japan.     By  David  G. 

Fairchild,  Agricultural  Explorer.     1903.     24  pp.,  6  pis. 

Price,  10  cents. 

Contents:  Mitsumata,  a  Japanese  paper  plant:  Introduction;  species  of 
paper  plants  in  Japan;  the  mitsumata  plant;  the  cultivation  of  mitsumata; 
the  manufacture  of  mitsumata  paper ;  the  manufacture  of  leather  paper — Udo, 
a  new  winter  salad :  Introduction ;  the  cultivation  of  kan  udo ;  the  cultiva- 
tion of  moyashi  udo — Wasabi,  the  horse-radish  of  the  Japanese :  Introduction ; 
the  cultivation  of  wasabi — Description  of  plates. 

No.  43.  Japanese  Bamboos  and  Their  Introduction  into  America. 
By  David  G.  Fairchild,  Agricultural  Explorer.  1903.  36 
pp.,  8  pis.     Price,  10  cents. 

Contents  :  Introduction — General  considerations — General  characters  of 
the  Japanese  bamboos — Propagation  of  Japanese  bamboos — Suitable  location 
and  soil  conditions  for  bamboos — Japanese  management  of  bamboo  groves-^ 
Profits  of  bamboo  culture  in  Japan — Culture  of  the  edible  bamboo — DifTerent 
species  of  bamboos :  Phyllostachys  mitis ;  Phyllostachys  quilioi ;  Phyllostachys 
henonis;  "Madaradake"  or  "Ummon-chiku" ;  Phyllostachys  nigra;  Phyllo- 
stachys castillonis;  Phyllostachys  aurea;  Phyllostachys  bambusoides;  Phyl- 
loBtachys  marliacea ;  Arundinaria  japonica ;  Arundinaria  simoni ;  Arundi- 
xiaria  hindsii ;  Arundinaria  hindsii,  var.  graminea ;  Bambusa  veitchii ;  Bam-> 
busa  palmata;  Bambusa  quadrangxilaris ;  Bambusa  vulgaris;  **Shakutan" — 
Description  of  plates. 

*  No.  44.  The  Bitter-Rot  of  Apples.     By   Hermann   von   Schrenk, 

Special  Agent  in  Charge  of  the  Mississippi  Valley  Lab- 
oratory, and  Perley  Spaulding,  Special  Agent.  1903. 
64  pp.,  9  pis.,  9  figs.     Price,  15  cents. 

Contents  :  Introduction — Historical  account  of  the  bitter-rot — Distribution 
of  the  bitter-rot  fungus :  Geographical  distribution ;  occurrence  on  various 
hosts — General  description  of  the  bitter-rot :  Time  of  appearance ;  charac- 
ter of  the  spots ;  cause  of  the  bitter-rot ;  rate  of  development  of  the  bitter- 
rot  ;  the  diseased  apple — The  bitter-rot  fungus :  Life  history  on  apples ;  the 
conidia;  growth  in  cultures;  conidial  and  ascus  stages;  the  name  of  the 
bitter-rot  fungus — The  canker  stage  :  Discovery  of  the  canker ;  description  of 
the  canker  stage — Relation  of  the  cankers  to  the  bitter-rot — Spread  of  the 
bitter-rot — Remedial  measures:  Removal  of  diseased  fruits  and  mummies; 
removal  of  limb  cankers;  spraying  with  fungicides — Summary  and  recommen- 
dations— Index  to  literature — Description  of  plates. 

No.  46.  The  Physiological  Role  of  Mineral  Nutrients  in  Plants.  By 
Oscar  Loew,  Professor  of  Agricultural  Chemistry  in  the 
Imperial  University  of  Japan.  1903.  70  pp.  Price,  5 
cents. 

Contents  :  General  remarks  on  the  mineral  constituents  found  in  organ- 
isms:   Historical  notes;    mineral  compounds  found  in  organisms;    variety  of 
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functions  of  mineral  substances;  general  value  of  certain  mineral  salts;  t"he 
low  atomic  weight  of  tliQ  mineral  nutrients — The  physiological  role  of  phos- 
phoric acid :  Relation  of  phosphoric  acid  to  proteids  and  to  the  division  ol 
cells;  the  physiological  importance  of  lecithin;  phosphoric  acid  in  chloro- 
phyll ;  potassium  phosphate  as  a  cell  constituent — The  physiological  role  of 
silica — The  physiological  role  of  iron  compounds :  Relation  between  the 
coloring  matter  of  the  blood  and  of  the  leaf;  influence  of  iron  and  other 
mineral  nutrients  on  the  formation  of  chlorophyll;  fertilizing  effect  of  iron 
salts ;  organic  compounds  containing  iron ;  iron  in  fungi ;  manganese  in 
plants — The  physiological  role  of  halogen  compounds:  Plants  raised  without 
chlorids;  value  of  potassium  chlorid  for  buckwheat;  beneficial  and  injurious 
action  of  chlorids ;  absorption  of  chlorids  by  aquatic  plants ;  sodium  chlorid 
in  animals ;  fluorids  in  physiological  relations ;  behavior  of  plants  to  potas- 
sium bromid ;  relations  of  organisms  to  iodin  compounds — The  physiological 
role  of  alkali  salts :  Importance  of  potassium  for  the  formation  of  starch  and 
protein ;  beneficial  action  of  sodium  salts  upon  plants ;  necessity  of  sodium 
salts  for  animals ;  can  potassium  salts  be  replaced  by  rubidium  salts  in  green 
plants  and  in  animals?;  liehavior  of  fungi  toward  rubidium  salts;  physiolog- 
ical superiority  of  potassium  salts — The  physiological  role  of  calcium  and  mag- 
nesium salts :  Distribution  of  lime  and  magnesia  in  plants ;  the  physiological 
impoi*tance  of  lime  salts  in  plants;  views  on  the  functions  of  lime  salts; 
formation  of  lime  incrustations ;  can  calcium  in  plant  cells  be  replaced  by 
strontium?;  poisonous  action  of  magnesium  salts;  life  without  lime  salts; 
possible  relations  between  lime  and  the  transportation  of  starch ;  the  physi- 
ological role  of  magnesium  salts ;  increase  of  magnesia  in  oily  seeds ;  neces- 
sity of  magnesium  salts  for  fungi ;  can  magnesium  salts  be  replaced  by 
beryllium  salts?;  importance  of  lime  salts  for  animals;  proportions  of  lime 
and  magnesia  in  animal  organisms;  behavior  of  animals  to  strontium  salts 
and  oxalates ;  final  remarks. 

*  No.  46.  The  Propagation  of  Tropical  Fruit  Trees  and  Other  Plants, 

By   George  W.    Oliver,   Expert.     1903.     28   pp.,   8    pis. 

Price,  10  cents. 

Contents  :  Introduction — The  mango :  Prospects  as  a  fruit  tree  ;  propa- 
gation in  India ;  propagating  tests  at  the  Department ;  best  age  for  wood ; 
thick  bark  of  mango  an  obstacle  in  budding;  knife  for  budding  the  mangpo; 
methods  which  show  best  results ;  applying  the  buds ;  when  to  bud ;  selection 
of  budding  material ;  a  second  method  of  attaching  the  bud ;  raising  seedling 
stocks  ;  transplanting  young  seedlings ;  importing  mango  scions — The  loquat : 
Regions  where  the  loquat  may  be  grown;  raising  seedling  stocks — The  fig": 
Cuttings  ;  grafting  and  budding — Tea :  Necessity  for  vegetative  propagation ; 
veneer  grafting;  herbaceous  grafting;  propagating  house;  cuttings — Manila 
hemp:  Importance  of  introduction  into  the  United  States;  raising  plants 
from  seeds;    cultivation  in  the  Philipinne  Islands — Description  of  plates. 

*  No.  47.  The  Description  of  Wheat  Varieties.     By  Carl  S.  Scofield, 

Botanist  in  Charge  of  Grain  Grade  Investigations.     1903. 
19  pp.,  1  folding  table,  7  pis.     Price,  10  cents. 

Contents  :  Introduction — Explanation  of  form  used  in  the  description  of 
wheat  varieties — Description  of  plates. 

No.  48.  The  Apple  in  Cold  Storage.  By  G.  Harold  Powell,  Assistant 
Pomologist  in  Charge  of  Field  Investigations,  and  S.  H. 
Fulton,  Assistant  in  Pomology.  1903.  66  pp.,  6  pis.  (in- 
cluding 5  in  colors).     Price,  15  cents. 

Contents  :  Introduction — Influence  of  cold  storage  on  the  apple  industry — 
The  extent  of  the  cold-storage  warehousing  industry — The  function  of  the 
cold-storage  warehouse — Principles  of  mechanical  refrigeration :  The  utiliza- 
tion of  the  cold  temperatures;  the  direct-expansion  system;  the  brine- 
circulating  system ;  the  air-circulating  system — Outline  of  experiments  in 
apple  storage — Factors  influencing  the  keeping  quality  of  apples :  The  maturity 
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of  the  fruit  when  picked ;  how  to  obtain  more  uniform  and  better  colored 
fruit;  influence  of  delaying  the  storage  of  the  fruit;  influence  of  storage  tem- 
perature ;  influence  of  a  fruit  wrapper ;  influence  of  cultural  conditions ; 
influence  of  the  type  of  package — The  behavior  of  the  fruit  when  removed  from 
storage — The  importance  of  good  fruit — Apple  s-cald :  Nature  of  the  scald; 
influence  of  maturity  of  the  fruit  on  s'cald ;  influence  of  temperature  on 
scald ;  the  temperature  in  which  the  fruit  is  removed  from  the  storage  house ; 
influence  on  scald  of  delaying  the  storage  of  the  fruit  after  it  is  picked; 
Influence  of  a  fruit  wrapper  on  scald;  varieties  most  susceptible  to  scald; 
treatment  to  prevent  scald — Comparison  of  varieties  in  cold  storage — Outline 
of  cultural  conditions — Variety  catalogue — Summary — Description  of  plates. 

*  No.  49.  The  Culture  of  the  Central  American  Rubber  Tree.     By 

O.   F.   Cook,  Botanist   in  Charge  of  Investigations  in 

Tropical  Agriculture.     1903.     86  pp.,  18  pis.     Price,  25 

cents. 

Contents  :  Introduction — The  status  of  Castilla  rubber  culture :  Castilla 
versus  Hevea;  uncertainties  attending  rubber  culture;  extent  of  the  Castilla 
rubljer  industry;  Castilla  in  the  West  Indies;  Castilla  culture  for  Porto  Rico; 
rubljer  in  the  I'hilippines — Botanical  study  of  Castilla :  Diflficulties  in  studying 
tropical  trees;  the  original  description  of  Castilla;  description  and  botanical 
characters;  species  and  varieties  of  Castilla;  Hooker's  monogray)h  of  Castilla; 
Costa  Rican  species  of  Castilla ;  fleld  notes  on  Castilla  in  Guatemala  and 
southern  Mexico ;  habits  of  Castilla  in  the  wild  state ;  the  rubber  tree  and  the 
trumpet  tree  ;  Castilla  not  a  genuine  forest  tree — Improvement  of  rubber  trees 
by  selection — Problems  presented  by  the  latex,  or  "milk" :  Evolutionary  argu- 
ments regarding  latex;  functions  ascribed  to  latex;  the  structure  of  latex; 
seasonal-  influences  on  latex ;  latex  in  desert  plants ;  water  storing  as  a  func- 
tion of  latex ;  significance  of  multiple  tapping — Climate  and  rubber  produc- 
tion:  A  continuously  humid  climate  not  necessary  for  Castilla;  greater 
abundance  of  Castilla  on  the  drier  Pacific  slope ;  freer  flow  of  milk  in  drier 
regions;  decrease  of  milk  with  altitude  and  continuous  humidity;  Castilla  in 
Nicaragua;  Castilla  in  Costa  Rica;  Castilla  on  the  Isthmus  of  Panama;  anal- 
ogy of  the  Assam  rubber  tree;  the  Para  rubber  tree  in  humid  localities;  pro- 
ductiveness of  Para  rubber  trees  in  dry  situations ;  the  true  climate  of  Hevea — 
The  culture  of  Castilla :  Shade  in  the  culture  of  Castilla ;  shade  not  a  neces- 
sity ;  relative  cost  of  shade  culture ;  efl'ect  of  shade  on  form  of  tree :  shade 
and  rubber  production ;  leginninous  shade  trees  to  be  preferred  ;  distance 
l>etw^een  trees ;  methods  of  clearing  land  for  rubber  planting ;  clean  culture 
with  forest  protection ;  methods  of  handling  Castilla  seeds ;  seed  beds  and 
nurseries;  propagation  of  Castilla  from  cuttings;  Castilla  as  a  shade  tree — 
Extraction  of  the  latex  of  Castilla:  Primitive  methods  of  tapping;  age  at 
which  planted  trees  may  be  tapi)ed  ;  direction  and  sha|)e  of  incisions ;  tapping 
instrinnents ;  multiple  tapping;  protection  against  thieves — Methods  of  coagu- 
lating the  latex  of  Castilla:  Coagulation  by  creaming;  discoloration  of  Cas- 
tilla latex;  other  methods  of  coagulation;  coagulation  of  scrap  rubber — 
I*roductiveness  of  Castilla:  Yield  of  wild  trees;  yield  of  cultivated  trees — 
I*rofits  and  prospects  of  Castilla  culture :  Management  of  rubber  plantations ; 
security  of  investments  in  rubber  plantations ;  requirements  for  successful 
rubber  plantations;  opinion  of  the  United  States  consul-general  in  Mexico — 
Concluding  summary — Description  of  plates. 

*  No.  50.  Wild  Rice:   Its  Uses  and  Propagation.     By  Ed^ar  Brown, 

Botanist  in  Charge  of  Seed  Laboratory,  and  Carl  S.  Sco- 

field,  Botanist  in  (liar^e  of  Grain  Grade  Investigations. 

1908.     24  pp.,  7  pis.     Price,  10  cents. 

Contents  :  Introduction — Distribution  and  habitat  of  the  plant — Life  his- 
tory and  natural  pro])agation— Botanical  description:  deueral  morphology; 
the  root;  the  stem  ;  the  leaves;  the  panicle — Varieties — Diseases — Harvesting 
the  seed — Preparation  of  the  seed  for  food  purposes — The  food  value  of  wild 
rice — Artificial  propagation — Previous  failures  in  planting — Plantings  made  in 
1902— Storing  seed — Suggestions  for  harvesting,  storing,  and  planting — De- 
scription of  plates. 
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*  No.  51.  Miscellaneous   Papers.     I.  The   Wilt   Disease   of   Tobacco 

and  Its  Control.  By  R.  E.  B.  McKenney,  Physiologist. 
II.  The  Work  of  the  Community  Demonstration  Farm 
at  Terrell,  Tex.  By  Seaman  A.  Knapp,  Special  Agent. 
♦III.  Fruit  Trees  Frozen  in  1904.  By  M.  B.  Waite, 
Pathologist.  IV.  The  Cultivation  of  the  Australian 
Wattle.  By  David  G.  Fairchild,  Agricultural  Explorer. 
*V.  Legal  and  Customary  Weights  per  Bushel  of  Seeds. 
By  Edgar  Brown,  Botanist  in  Charge  of  Seed  Labora- 
tory. VI.  Golden  Seal.  By  Alice  Henkel,  Assistant, 
and  G.  Fred  Klugh,  Scientific  Assistant  1905.  46  pp., 
5  pis.,  5  figs.     Price,  5  cents. 

Contents  :  The  wilt  disease  of  tobacco  and  its  control :  The  disease — Cause 
of  the  disease — Control  of  the  disease.  The  work  of  the  communitv  demon- 
stration  farm  at  Terrell,  Tex. :  Introduction — Results  accomplished — ^Methods 
employed — Description  lof  the  farm — Fertilizers  used — Cotton — Com.  Fruit 
trees  frozen  in  1904  ^  Introduction — Damage  to  bearing  peach  orchards:  Ho^r 
to  treat  the  pe^ch  orchards — Injury  to  plum  trees — Injury  to  nursery  trees — 
Damage  to  j)ear  trees.  The  cultivation  of  the  Australian  wattle.  Legal  and 
customary  weights  per  bushel  of  seeds :  Introduction — ^Legal  weights  per 
bushel — Customary  weights  per  bushel.  Golden  Seal :  Historj' — ^Habitat  and 
range — ^Common  names — Description  of  the  plant — Description  of  the  rhizome, 
or  rootstock — Collection  and  preparation  of  the  root — Diminution  of  supply — 
Cultivation :  Necess-ary  soil  conditions ;  fertilizers ;  artificial  shade ;  use  of 
trees  as  shade ;  attention  required ;  methods  of  propagation ;  experiments 
with  seeds;  experiments  with  divided  rhizomes;  experiments  with  plants 
from  fibrous  roots ;  yield  of  roots ;  time  necessary  to  mature  crop — ^Market 
conditions :   Highest  and  lowest  prices. 

*  No.  52.  Wither-Tip  and  Other  Diseases  of  Citrous  Trees  and  Fruits 

Caused  by   CoUetotrichum  Gloeosporioides.     By  P.   H. 

Rolfs,  Pathologist  in  Charge  of  Subtropical  Laboratory. 

1904.     22  pp.,  6  pis.  (including  3  in  colors),  1  fig.     Price, 

15  cents. 

Contents  :  Introduction — Distribution  of  the  diseases — General  method  of 
attack  :  Extent  of  injury — Varieties  attacked — Lime  :  Anthracnose ;  wither- 
tip;  fruit  canker — Lemon:  Leaf -spot  and  wither-tip;  lemon-spot;  the  color- 
ing house ;  the  coloring  bed — Orange  and  pomelo  :  Leaf -spot ;  wither-tip — 
Description  of  the  fungus :  Synonymy — Preventive  and  remedial  measures : 
Treatment  to  prevent  lemon-spot ;  treatment  of  lime  trees ;  the  eflPect  of  prun- 
ing ;  cultivation  and  fertilization ;  fertilizers — Summary — Description  of  plates. 

*  No.  53.  The  Date  Palm  and  Its  Utilization  in  the  Southwestern 

States.  By  Walter  T.  Swingle,  Physiologist  in  Charge 
of  Liiboratory  of  Plant  Life  History.  1904:.  155  pp., 
22  pis.,  10  figs.     Price,  20  cents. 

Contents  :  Introduction — What  is  the  date  palm? — Date  culture  by  the 
ancients — Propagation  of  the  date  palm:  Seedling  palms;  seedling  date 
palms  for  the  Salton  Basin ;  propagation  of  the  date  palm  by  offshoots ;  dis- 
tances between  trees ;  proportion  of  male  trees  that  should  be  planted ;  varie- 
ties of  male  date  palms — Care  to  be  given  date  palms :  The  age  at  which  date 
palms  begin  bearing ;  pollination  of  the  date  palm ;  .  gathering,  curing,  and 
packing  dates — Types  of  dates  and  varieties  suitable  for  culture  in  the  United 
States :  The  three  types  of  dates ;  varieties  of  dates  suitable  for  culture  in 
the  United  States ;   the  Deglet  Noor  date ;   the  Khalas  date ;   other  promising 
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dates;  the  ordinary  dates  of  commerce;  varieties  of  dates  that  shoiUd  be 
secured  for  trial  in  the  United  States;  introduction  of  Saharan  varieties  of 
date  palms  into  the  United  St.atp^ — The  date  palm  as  a  shelter  for  other  fruit 
treee — Irrigation  of  the  date  palm :  Amount  of  water  necessary  for  a  date 
palm ;  warm  irrigation  water  advantageous — Brainag^e  for  the  date  palm — 
Effects  of  atmospheric  humidity  and  rain  on  the  date  palm:  Eainy  weather 
disastrous  to  the  flowers  and  ripening  fruits  of  the  date  palm — Sunshine 
necessary  for  the  date  palm — Heat  requirements  of  the  date  palm :  Resistance 
of  tlie  date  palm  to  cold  in  winter;  the  date  palm  flowers  late  in  spring  and 
escapes  injury  by  late  frosts ;  drainage  of  cold  air  and  inversion  of  tempera- 
ture in  relation  to  date  culture;  hot  summers  necessary  for  the  date  palm; 
amount  of  heat  required  to  mature  the  date — Effects  of  wind  on  the  date 
palm — ^Resistance  of  the  date  palm  to  alkali :  Investigation  of  the  alkali- 
resisting  power  of  the  date  palm  in  the  Sahara;  alkali  conditions  in  relation 
to  date  culture  at  Biskra,  Algeria;  alkali  conditions  in  relation  to  date 
culture  at  Fougala,  Algeria;  alkali  conditions  in  relation  to  date  culture  at 
Cheg^a,  Algeria;  alkali  conditions  in  relation  to  date  culture  at  M'raier» 
Algeria;  alkali  conditions  in  relation  to  date  culture  at  Ourlana,  Algeria; 
previous  and  subsequejit  analyses  of  alkaline  soils  from  the  Sahara ;  drainage 
water  from  alkaline  soils  used  to  irrigate  date  palms  in  the  Sahara;  alkali 
conditions  in  relation  to  date  culture  in  the  Salt  River  Valley,  Arizona; 
alkali  conditions ' in  relation  to  date  culture  in  the  Salton  Basin,  California; 
geography  and  geology  of  the  Salton  Basin ;  water  supply  of  the  Salton  Basin ; 
soil  conditions  in  the  Salton  Basin ;  alkali  conditions  at  Palm  Canyon  in  the 
foothills  bordering  the  Salton  Basin;  chemical  composition  of  the  alkali  of 
the  Salton  Basin ;  fertility  of  the  soils  of  the  Salton  Basin ;  subsidiary  cul- 
tures to  follow  in  connection  with  d^te  plantations  on  alkaline  soils ;  limits  of 
alkali  resistance  of  the  date  palm ;  resistance  of  the  date  palm  to  chlorids ; 
resistance  of  the  date  palm  to  sulphates ;  resistance  of  the  date  palm  to  car- 
bonates (black  alkali) — Regions  in  the  United  States  where  date  culture  can 
succeed :  California ;  Salton  Basin  or  Colorado  Desert ;  Death  Valley ;  Colo- 
rado River  Valley ;  plateau  region ;  interior  valley  region ;  coast  region  of 
southern  California;  Nevada;  Arizona;  Salt  River  Valley;  Colorado  River 
Valley;  New  Mexico;  Texas — No  danger  from  Mexican  comiietition  in  date 
culture— Trofits  of  date  culture:  Extent  of  the  market — Importance  of  life- 
history  investigations  in  demonstrating  the  fetisibility  of  date  culture — Sum- 
mary— Description  of  plates — Index. 

No.  54.  Persian  Gulf  Dates  and  Their  Introduction  into  America. 
By  David  G.  Fairchild,  Agricultural  Explorer.  1903.  32 
pp.,  4  pis.     Price,  10  cents. 

Contents:  Introduction — General  description  of  the  region — Climate — ^Lo- 
cation of  the  date  gardens — Soil  conditions — Irrigation  of  the  plantations — 
Secondary  cultures  between  the  palms — Treatment  of  the  soil  and  planting 
of  young  palms — Pollination — DiflPerent  varieties  of  the  region :  Bagdad  varie- 
ties ;  Kustawi ;  Ascherasi ;  Bedraihe ;  Maktum  ; "  Bumi ;  Zehedi ;  Barban ; 
Sukeri ;  Taberzal ;  Mirhage;  Bassorah  varieties;  Berhi ;  Hevezi ;  Sayer  (or 
f  staamran)  ;  Halawi ;  Khadrawi ;  Hassa  varieties;  Khalasa  (or  Khalasi)  ; 
Jask  varieties;  Bunder  Abbas  varieties;  Maskat  varieties;  Fard ;  Burni; 
'SsLgaX ;  Mubsali ;  Khanezi ;  Khassab ;  Hellali ;  Guadur  varieties — Diseases 
and  pests— -Cost  and  profits  of  date  culture — Packing  and  shipment  of  dates — 
The  date  as  a  food— ^Description  of  plates. 

N.  55.  The  Dry-Rot  of  Potatoes  Due  to  Fusarium  Oxysporum.     By 

Erwin  F,  Smith  and  Deane  B.  Swingle,  Laboratory  of 
Plant  Pathology.  1904.  64  pp.,  8  pis.,  2  figs.  Price,  10 
cents. 

CONTEWT8 :  Introduction — Effect  of  the  disease  on  the  plants — Effect  of  dif- 
ferent fertilizers  on  resistance  to  the  disease — Description  of  the  fungus : 
%f  ycelium ;  Microconidia  ;  Macroconidia  ;  C'hlamydospores  ;  Sclerotia ;  growth 
in  different  media ;  gro\^'th  in  alkalis ;  growth  in  acids ;  growth  in  the  absence 
of  free  oxygen;  reaction  to  sunlight;  range  of  temperature  for  growth;  name 
of  the  fungiis— Geographical  distribution  of  the  disease — Remedial  measures — 
Culture  media  used — Summary — Literature — Description  of  plates. 
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•  

*  No.  56.  Nomenclature  of  the  Apple ;  a  Catalogue  of  the  Known  Va- 

rieties Referred  to  in  American  Publications  from  1804 
to  1904.  Compiled  by  W.  H.  B.agan,  Expert  in  Pomo- 
logical  Nomenclature.  1905.  [Additions  and  Correc- 
tions.    1905.]     395  pp.     Price,  30  cents. 

Contents  :  Introduction — Code  of  nomenclature  of  the  American  Pomolog-- 
ical  Society  :  Priority ;  form  of  names ;  publication  ;  revision — Key  to  the 
abbreviations  used  in  citations  of  authors  and  publications:  Alphabetical  list 
of  abbreviations  used  in  designating  the  publications  quoted — Catalogue  of  the 
known  varieties  of  apples  referred  to  in  American  publications  from  1804  to 
1904 — Index  to  the  American  literature  of  the  apple,  1804  to  1904 — Additions 
and  corrections. 

No.  57.  Methods  Used  for  Controlling  and  Reclaiming  Sand  Dunes. 
By  A.  S.  Hitchcock,  Assistant  Agrostologist,  in  Charge  of 
Cooperative'  Experiments.  1904.  36  pp.,  9  pis.,  9  figs. 
Price,  10  cents. 

Contents  :  Introduction — Formation  of  sand  dunes :  Action  of  the  wind 
iipon  drifting  sand — Artificial  fixation  of  dunes :  Binding  the  sand ;  binding 
by  means  of  grasses ;  transplanting ;  arrangement  of  the  plantation ;  forma- 
tion of  the  barrier  dime ;  binding  by  means  of  heather ;  laying  the  heather ; 
binding  with  sand  hedges ;  forestation — Fixation  as  observed  in  Europe :  The 
Netherlands ;  coastal  dunes ;  interior  dunes ;  Denmark ;  Oxbol ;  Skagen  ; 
Germany;  France — Summary — Description  of  plates. 

*  No.  58.  The   Vitality   and   Germination  of  Seeds.     By   J.   W.   T. 

Duvel,  Assistant  in  the  Seed  Laboratory.     1904.     96  pp., 

2  figs.     Price,  10  cents. 

Contents  :  Introduction — Materials  and  methods :  Seeds ;  germination  tests 
and  apparatus — Effect  of  climatic  conditions  on  the  vitality  of  seeds — Causes 
of  the  losses  in  vitality  in  different  climates — Effect  of  moisture  and  temi>em- 
ture  upon  vitality :  Seeds  packed  in  ice ;  effect  of  moisture  on  vitality  at 
higher  temperatures;  summary — llie  effect  of  definite  quantities  of  moistuire 
on  the  vitality  of  seeds  when  they  are  kept  within  certain  known  limits  of 
t.emperature — A  comparison  of  methods  of  storing  and  shipping  seeds  in  order 
to  protect  them  from  moisture,  and  consequently  to  insure  a  better  preserva- 
tion of  vitality:  Suggestions  of  earlier  investigations;  the  necessity  for  thor- 
oughly curing  and  drying  seeds ;  character  of  the  seed  warehouse  or  stora{»e 
room ;  the  value  of  good  seed  to  the  market  gardener ;  shipping  seeds  in  char- 
coal, moss,  etc. ;  nature  of  the  exi)eriments ;  disposition  of  the  samples ; 
results  of  the  germination  tests — Experiments  in  keeping  and  shipping  seeds 
in  special  packages — Respiration  of  seeds :  Summary — Enzymes  in  seeds  and 
the  part  they  play  in  the  preservation  of  vitality — Summary — Literature 
cited — Index. 

No.  59.  Pasture,  Meadow,  and  Forage  Crops  in  Nebraska.  By  T.  L. 
Lyon,  Agriculturist,  Nebraska  Experiment  Station,  and 
A.  S.  Hitchcock,  Assistant  Agrostologist,  in  Charge  of 
Cooperative  Experiments,  U.  S.  Department  of  Agricul- 
ture.    1904.     64  pp.,  6  pis.,  8  figs.     Price,  10  cents. 

Contents  :  Introduction — Climatic  and  soil  conditions  of  Nebraska :  Hain- 
fall ;  temperature  ;  ])hysiography ;  soil — Crops — Classification  of  forage  plants  : 
Duration ;  perennials  ;  annuals ;  natural  groups  ;  legumes ;  grasses ;  miscel- 
laneous ;  methods  of  utilizing  the  crops  ;  pastures ;  meadows  ;  soiling  crops ; 
silage — Results  of  experiments  with  grasses  and  forage  plants  at  the  Nebraska 
Experiment  Station :  Grasses  and  forage  plants  which  have  given  successful 
results;  brome-grass;  results  of  cooperative  experiments;  alfalfa;  coopera- 
tive experiments  with  alfalfa ;  alfalfa  seed  from  diiferent  sources ;  Turkestan 
alfalfa;  Peruvian  alfalfa;  Samarkand  alfalfa;  seed  from  different  States; 
other  experiments  with  alfalfa ;    meadow  fescue ;    orchard  grass ;    timothy ; 
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clovers ;  Kentucky  bluegrass ;  redtop ;  side-oats  grama ;  wheat-grasses ;  grasses 
and  legnmes  of  less  importance — Pastures  and  meadows  :  Native  grasses :  care 
of  native  pastures  and  meadows;  tame  pastures  at  the  Nebraska  Experiment 
Station  ;  the  seed  bed  for  grasses  and  clovers — Annual  forage  crops  :  Sorghum ; 
millet ;  cowpea ;  small  grains ;  corn ;  soy  bean ;  rape  ;  Canada  field  pea ; 
vetch — Plants  which  can  not  be  recommended — Index  of  grasses  and  forage 
plants — Description  of  plates. 

*  No.  60.  A  Soft  Rot  of  the  Calla  Lily.     By  C.  O.  Townsend,  Pathol- 
ogist.    1904.     47  pp.,  9  pis.,  7  figs.     Price,  10  cents. 

Contents  :  Introduction — Cause  of  the  calla  rot — General  appearance  of  the 
disease^EfFect  of  the  organism  on  the  calla — Morphological  characters  of  the 
organism — Physiological  characters  of  the  organism:  Nutrient  media;  beef 
broth ;  agar  plate  cultures ;  agar  streak  cultures ;  agar  stab  cultures ;  beef 
agar,  with  iron  sulphate ;  gelatin  stab  cultures ;  egg  albumen ;  milk ;  litmus 
milk;  litmus  milk  in  nitrogen;  Uschinsky's  solution;  Dunham's  solution; 
Dunham's  solution,  with  acid  f  uchsin ;  Dunham's  solution,  with  indigo- 
carmine  ;  peptone  solution,  with  rosolic  acid ;  Dunham's  solution,  with  methy- 
lene blue;  steamed  potato  cylinders;  raw  potato;  raw  eggplant;  raw  cauli- 
flower ;  raw  radish ;  raw  cucumbers,  sliced ;  raw  cucumbers,  whole ;  raw 
green  peppers ;  raw  mature  onions  bulbs ;  raw  young  onions  ;  raw  pieplant ; 
raw  cabbage ;  raw  parsnips ;  raw  carrots ;  raw  turnips ;  raw  salsify ;  raw 
tomatoes,  ripe;  raw  tomatoes,  green;  raw  apples  (York  Imperial)  ;  raw  pine- 
apples ;  raw  yellow  bananas ;  gas ;  action  on  lead  acetate ;  indol ;  nitrates 
reduced  to  nitrites ;  maximum  temperature ;  minimum  temperature ;  opti- 
mum temi)erature ;  thermal  death  point;  diffused  light;  direct  sunlight; 
effect  of  nitrogen ;  effect  of  carbon  dioxid ;  effect  of  hydrogen — Comparison 
of  calla-rot  germ  with  similar  organisms:  Bacillus  carotovorus  Jones;  Bacil- 
lus oleracea*  Harrison;  Ileinz's  hyacinth  germ  (Bacillus  hyacinthi  septicus)  ; 
Potter's  Pseudomonas  destructans — Origin  and  spread  of  the  disease — Reme- 
dies— Summary — Description  of  plates. 

No.  61.  The  Avocado  in  Florida;  Its  Propagation,  Cultivation,  and 
Marketing.  By  P.  H.  Rolfs,  Pathologist,  in  Charge  of 
Subtropical  Laboratory.  1904.  30  pp.,  4  pis.,  9  figs. 
Price,  5  cents. 

Contents:  Introduction — ^Tha  name  avocado — Literature — Distribution  and 
time  of  blooming — The  avocado  for  wind-breaks  and  shade  trees — Methods  of 
starting  an  orchard  :  The  seed  bed  ;  the  nursery ;  cultivation  in  the  nursery ; 
budding;  grafting;  transplanting  to  the  field;  toj>-vvorking  trees;  cultiva- 
tion ;  fertilizers — Sujjeriority  of  budded  trees — Variation  of  fruit  from  seed- 
ling* trees:  Description  of  variations — Marketing:  Picking;  grading  and 
sizing;  packing — The  fruit:  The  edible  portion ;  seed  and  seed  cavity — Shape 
of  the  tree — Forms  and  varieties :  The  Mexican  avocado ;  the  West  Indian- 
South  American  avocado ;  the  ideal  avocado — Uses  of  the  fruit — Diseases : 
Leaf  disease ;  remedy ;  fruit  disease  ;  remedy — Summary — Description  of 
plates. 

No.  62.  Notes  on  Egyptian  Agriculture.  By  George  P.  Foaden, 
B.  Sc,  Secretary  of  the  Khedivial  Agricultural  Society, 
Cairo,  Egypt.  1904.  61  pp.,  6  pis.,  3  figs.  Price,  10 
cents. 

Contents  :  Introduction — Composition  of  Nile  mud  during  flood — Irrigation 
and  fertilizers — Soils — Labor — Value  of  land — Animal  labor — Seasons — Cotton : 
Distance  between  the  cotton  beds;  date  of  planting  cotton;  soveing  cotton; 
watering  cotton ;  manuring  cotton ;  summary — Varities  of  cotton  grown  in 
Eg-ypt:  Ashmouni ;  lower  Egypt  cottons;  Mit  Afifi;  Abbasi ;  Jannovitch — 
Seed  selection — Picking  cotton — Marketing  cotton — Cotton  and  cotton-seed 
exports — Sugar  cane — Beets — Berseem,  or  Egyptian  clover — Lucern  (alfalfa)  — 
Com — Wheat  and  barley — Beans — Rice — Onions — Millets  and  sorghums — 
Minor  crops :  Lentils ;  earth  nuts,  or  peanuts ;  chick-peas ;  lupines ;  fenu- 
greek ;    flax. 
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No.  63.  Investigations  of  Busts.  By  Mark  Alfred  Carleton,  Cereal- 
ist  in  Charge  of  Cereal  Investigations.  1904.  32  pp.,  2 
pis.  in  colors.    Price,  10  cents. 

Contents  :  Additions  to  our  knowledge  of  life  histories :  Euphorbia  rust 
(Uroinyces  euphorbia©  C.  and  P.)  ;  sunflower  rust  (Puccinia  helianthi  Schw.) ; 
crown  rust  of  oats  (Puccinia  rhamni  [Pers.]  Wettst.) — Segregaton  of  host 
plants:  Black  stem  rust  of  Agropyron  and  Elymus;  orange  leaf  rust  of 
Agropyron  and  Elymus;  black  stem  rust  of  Agrostis  alba  vulgfaris;  rust  of 
Chloris  (Puccinia  chloridis  Diet.)  ;  rusts  of  willow  and  cottonwood  (Melamp- 
sora) — Winter  resistance  of  the  uredo:  Uredo  of  Kentucky  bluegxass  rust 
(Puccinia  poarum  Niels.)  ;  uredo  of  Puccinia  montanensis  Ell. — Emergency 
adaptations :  Puccinia  vexans  Farl. — ^Experiments  with  Lepto-urediiieae :  Rust 
of  cocklebur  (Puccinia  xanthii  Schw.)  ;  rust  of  velvet  leaf  (Puccinia  hete- 
rospora  B.  and  C.) — Perennial  species:  Aecidium  tuberculatimi  E.  and  K.; 
rust  of  Peucedanum  foeniculaceum — Description  of  plates. 

*  No.  64.  A  Method  of  Destroying  or  Preventing  the  Growth  of 

Algse  and  Certain  Pathogenic  Bacteria  in  Water  Sup- 
plies. By  George  T.  Moore,  Physiologist  and  Algolo- 
gist  in  Charge  of  Laboratory  of  Plant  Physiology,  and 
Karl  F.  Kellerman,  Assistant  in  Physiology.  19()4-  44 
pp.    Price,  5  cents. 

Contents:  Introduction — Microscopical  examination  of  drinking  water — 
Wide  distribution  of  trouble  caused  by  algse  in  water  supplies — ^Methods  in 
use  for  preventing  bad  effects  due  to  algse — Desirability  of  other  methods — 
Determination  of  a  physiological  method — Effect  of  copper  sulphate — Method 
of  applying  the  copper  sulphate — Practical  tests  of  the  method:  Water-cress 
beds ;  water  reservoirs — Effect  of  copper  upon  pathogenic  bacteria :  Typhoid ; 
Asiatic  cholera — Comparison  of  effect  of  other  disinfectants — Colloidal  solu- 
tions— Conclusions :  Necessity  of  knowledge  of  organism  and  condition  in 
reservoir;  application  of  method  for  destruction  of  pathogenic  bacteria  not 
designed  to  replace  efficient  means  of  filtration  already  in  use;  medicinal 
use;  conditions  under  which  the  Department  of  Agriculture  can  furnish 
information  and  assistance  in  applying  this  method — Cost — Summary. 

No.  65.  Keclamation  of  Gape  Cod  Sand  Dunes,  By  J.  M.  Westgate, 
Assistant  in  Sand-Binding  Work.  1904.  38  pp.,  6  pis. 
Price,  10  cents. 

Contents  :  Introduction — Ecological  relations  of  the  vegetation :  Ecological 
factors ;  mode  of  deposition  of  the  Cape  sands ;  development  of  the  dune 
range ;  natural  reclamation ;  areas  receiving  gradual  accumulations  of  sand ; 
areas  not  receiving  gradual  accumulation.s  of  sand ;  marshes  and  bogs ;  early 
accounts — Devastation  of  the  established  dune  areas:  Early  conditions  inci- 
dent to  the  devastation ;  restrictive  legislation — ^Artificial  ireclamation  of 
the  Cape  sands :  Early  work  of  sand  control ;  recent  work  by  the  State ; 
preliminary  operations;  attempts  without  beach  grass;  utilization  of  beach 
grass;  relative  merits  of  spring  and  fall  planting;  selecting  and  transplant- 
ing the  sets;  cost  of  planting;  present  status  of  the  various  plantings; 
effectiveness  of  brush  laying;  efficiency  of  beach  grass  for  sand  binding; 
necessity  of  ultimate  forestation ;  miscellaneous  operations  on  the  sand ;  road 
construction;  reclamation  of  small  areas;  commercial  utilization  of  sand; 
development  of  the  protective  beach  ridge — The  I*rovince  lands :  State  owner- 
ship;   value   of   the   lands — Sununary — Bibliography — Description   of   platea 

*  No.  66.  Seeds  and  Plants  Imported  During  the  Period  from  Sep- 

tember, 1900,  to  December,  1903.  Inventory  No.  10; 
Nos.  5501-9896.     1905.     333  pp.     Price,  15  cents. 

Contents  :  Introductory  statement — Inventory  of  seeds  and  plants  im- 
ported— Index  of  conomon  and  scientific  names. 
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No.  67.  Range  Investigations  in  Arizona.  By  David  Griffiths, 
Assistant  in  Charge  of  Range  Investigations.  1904.  62 
pp.,  10  pis.,  1  fig.     Price,  15  cents. 

Contents  :  Introduction — The  sniall  inclosnre — The  larg'e  inclosnre :  Topog^ 
raphy ;  soil ;  brush  and  timber ;  forage  plants ;  amount  of  feed  produced — 
Carrying"  capacity — Water  for  stock — The  seasons — Erosion — The  prairie  dog — 
Range  feed:  The  grasses;  pigweed  family;  the  clovers;  alfilerilla;  miscel- 
laneous ipvinter  and  spring  annuals ;  miscellaneous  browse  plants — Hay  crops — 
Weeds— Plants  injurious  to  stock— -Summary — Description  of  plates. 

*  No.  68.  North  American  Species  of  Agrostis.    By  A.  S.  Hitchcock, 

Systematic  Agrostologist  in  Charge  of  Herbarium.  1905. 
68  pp.,  37  pis.,  2  figs.     Price,  10  cents. 

CONTKNTS :  Introduction :  Taxonomy ;  nomenclature ;  plates ;  specimens 
listed — ^History  of  the  genus — CJeneric  description — Key  to  species — Descrip- 
tion of  species — Species  excluded — Notes  on  Mexican  species — Index  to  species 
and  synonyms — Description  of  plates. 

No.  69.  American  Varieties  of  Lettuce.  By  W.  W.  Tracy,  jr..  Assist- 
ant, Variety  Trials.  1904.  103  pp.,  27  pis.  Price,  15 
cents. 

Contents  :  Introduction — Varieties  and  their  description :  Nomenclature ; 
environment  and  selection ;  source  of  seed — Cultural  peculiarities — Terms 
used  in  description :  Classes ;  size ;  maturity ;  shooting  to  seed ;  habit ; 
leaves ;  color ;  seeds ;  seedling  plants — Varieties  suited  to  different  condi- 
tions and  requirements — ^Table  of  varieties — Classification  of  varieties — Key 
to  varieties — Description  of  varieties  classed  as  distinct — Catalogue  of  variety 
names. 

No.  70.  The  Commercial  Status  of  Durum  Wheat.  By  Mark  Alfred 
Carieton,  Cerealist  in  Charge  of  Cereal  Investigations, 
and  Joseph  S.  Chamberiain,  Physiological  Chemist,  Cereal 
Investigations.  1904.  70  pp.,  5  pis.,  1  fig.  Price,  10 
cents. 

Contents:  Introduction — Proper  rank  of  durum  wheat — Special  qualities 
of  commercial  value — ^The  name  "durum" — Durum  wheat  for  macaroni :  Char- 
acteristics of  good  macaroni ;  process  of  manufacture ;  list  of  manufacturers 
of  macaroni  in  the  United  States;  possibility  of  export  of  semolina  and 
macaroni ;  methods  of  cooking  and  serving  macaroni ;  recipes ;  semolina ; 
soups ;  macsaroni  with  cheese  or  milk ;  macaroni  with  tomatoes ;  macaroni 
with  meats ;  macaroni  with  nuts ;  timbales  ;  croquettes  ;  garnitures ;  spa- 
ghetti;  salads;  desserts;  special  Italian  recipes;  miscellaneous — Durum 
virheat  for  bread :  Private  experiments ;  cooperative  baking  experiments  of 
the  Department  of  Agriculture ;  chemical  study  of  durum- wheat  flour  and 
bread;  examination  of  standard  flours ;  total  proteids;  gliadin  and  glutenin; 
cofnclnsions ;  examination  of  the  flour  and  bread  of  the  baking  test;  con- 
clusions ;  reports  on  trials  of  the  bread ;  grain  dealers ;  millers ;  bakers ; 
teachers  and  experts  in  domestic  science ;  chemists  and  flour  experts ;  techni- 
cal journals ;  quotations  from  particularly  interesting  reports ;  results  of 
other  tests;  remarks  on  the  varioi:s  chemical  and  baking  tests;  the  color  of 
flour  and  bread ;  experience  required  for  p)erfect  operations — Other  products 
from  durum  wheat — Progress  of  the  new  industry :  Increase  in  production  of 
durum  wheat;  determination  of  the  best  varieties;  commercial  inspection 
and  grading;  disposition  of  the  1903  crop;  mills  now  handling  the  wheat; 
prices;  the  outlook — Description  of  plates. 
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*  No.  71.  Soil  Inoculation  for  Legumes;  with  Reports  upon  the  Suc- 

cessful Use  of  Artificial  Cultures  by  Practical  Farmers. 
By  George  T.  Moore,  Physiologist  in  Charge  of  Labora- 
tory of  Plant  Physiology.  1905.  72  pp.,  10  pis.  Price, 
16  cents. 

Contents  :  Introduction — ^The  fixation  of  free  nitrogen — Beneficial  effect  of 
leguminous  crops — Direct  effect  of  nodules  upon  legumes — Effect  of  nodule> 
bearing  legumes  upon  succeeding  crops — Artificial  inoculation  of  the  soil — 
Soil  transfer — Nitragin — Nature  of  the  organism — Cross-inoculation  and  spe- 
cific characters — Metheds  of  cultivation — Effect  of  varying  conditions  :  Light, 
heat,  and  air;  acids  and  alkalis;  nitrates;  moisture — Where  Is  nitrogen 
fixed? — Nodules  not  always  beneficial — S\Tnbiosis  or  parasitism? — Infection 
and  fixation  of  nitrogen  without  nodules — Inoculation  by  pure  culture — 
Methods  of  using  liquid  culture — Time  of  inoculation — ^When  inoculation  i«: 
unnecessary — When  inoculation  is  necessary — When  to  exjiect  failure  with 
inoculation — Results — Reports:  Alfalfa;  red  clover;  cowpeas;  garden  peas: 
beans ;  soy  beans ;  hairy  vetch ;  crimson  clover ;  sweet  peas ;  field  peas ; 
velvet  beans ;   berseem  ;   peanuts ;   miscellaneous — Summary. 

*  No.  72.  Miscellaneous   Papers.     I.  Cultivation   of   Wheat  in    Per- 

manent Alfalfa  Fields.  By  David  Fairchild,  Agricul- 
tural Explorer.  II.  The  Salt  Water  Limits  of  Wild 
Rice.  By  Carl  S.  Scofield,  Botanist,  Grain  Grade  In- 
vestigations. *  III.  Extermination  of  Johnson.  Grass. 
By  W.  J.  Spillman,  Agrostologist.  *  IV.  Inoculation  of 
Soil  with  Nitrogen-Fixing  Bacteria.  By  A.  F.  Woo<ls. 
Acting  Chief  of  Bureau.  1905.  30  pp.,  3  pis.,  4  figs. 
Price,  5  cents. 

Contents  :  Cultivation  of  wheat  in  permanent  alfalfa  fields.  The  salt- 
water limits  of  wild  rice :  Introduction — The  method  of  testing  salinity — ^The 
regions  investigated — Conclusions.  Extermination  of  Johnson  grass:  Intro- 
duction— Character  of  the  soil — Methods  of  treatment — Implements  used — ^The 
production  of  hay.  Inoculation  of  soil  with  nitrogen-fixing  bacteria:  Intro- 
duction— The  commercial  production  of  cultures — \Mien  inoculation  is  neces- 
sary— When  inoculation  may  prove  advantageous — \Mien  inoculation  is  un- 
necessary— WTien  failure  is  to  be  exi>ected — Cost  of  cultures — Increasing 
cultures — Preparing  and  using  the  culture  solution — Keeping  cultures  for 
future  use — Danger  of  inoculation  by  soil  transfer — Pure-culture  inoculation. 

*  No.  73.  The  Development  of  Single-Germ  Beet  Seed.    By  C.   O. 

Townsend,  Pathologist,  and  E.  C.  Rittue,  Assistant.    1905. 
26  pp.,  8  pis.,  G  figs.     Price,  10  cents. 

Contents  :  Introduction — Single  and  multiple  germ  beet  seed — ^The  beet 
flower — The  first  seed  selection — Germination  and  vitality — Greenhouse  exper- 
iments— Seed  beets  in  1903 — lieet  seed  in  1903 — C-hange  of  location  of  experi- 
ments— Progress  of  the  work  In  1904 :  Planting  and  growth  of  the  seed  beets; 
arrangement  of  single  flowers;  methods  of  pollination;  gathering  the  seed; 
percentage  of  single-germ  seeds — Conclusion — Description  of  plates. 

No.  74.  The  Prickly  Pear  and  Other  Cacti  as  Food  for  Stock.  By 
David  (xriffiths,  Assistant  Agrostologist  in  Charge  of 
Range  Investigations.  1905.  48  pp.,  5  pis.,  1  fig.  Price, 
5  cents. 

Contents  :  Introduction — History — CJeographical  distribution  of  economic 
cacti  in  the  United  States — Methods  of  feeding:  Singeing  the  spines;  singe- 
ing  with  a  torch ;  steaming ;  chopping  by  machinery ;  other  chopping  devices ; 
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removal  of  the  edge  of  the  joints;  handling  the  plants — Pear  machinery: 
Origin  of  pear  machinery ;  pear  cutters ;  pear  burners — Pear  for  milk  pro- 
duction: Some  dairy  rations  including  pear — Pear  for  fattening  and  main* 
taining  cattle — Pear  as  a  hog  feed — ^Pear  for  sheep  and  goats — Pear  as  a 
ration  for  working  animals — Effect  of  pear  upon  stock — Cactus  for  the  silo — 
Pear  thickets  and  their  destruction — Species  of  cactus  which  are  of  forage 
value — Establishing  plantations  of  pear — Yield  of  pear — Behavior  of  pear  after 
harvesting — Other  economic  aspects  of  the  cacti — Some  conditions  obtaining 
in  the  prickly-pear  region — Popular  postulates  of  cactus  feeding — Description 
of  plates. 

No.  75.  Range  Management  in  the  State  of  Washington.  By  J.  S. 
Cotton,  Assistant  in  Range  Investigations,  in  Cooperation 
with  the  Washington  State  Experiment  Station.  1905. 
28  pp.,  3  pis.     Price,  5  cents. 

Contents  :  Introduction — Range  improvements  :  Winter  pastures ;  semiarid 
lands;  mountain  grazing  areas — Protection  of  pastures — Alternation  of  pas- 
tures— Using  pastures  before  ground  is  settled  In  the  spring — Improvement  of 
stock — Index  of  grasses  and  forage  plants — Description  of  plates. 

No.  76.  Copper  as  an  Algicide  and  Disinfectant  in  Water  Supplies, 

By    George   T.    Moore,    Physiologist    and    Algologist    in 

Charge  of  the  Laboratory  of  Plant  Physiology,  and  Karl 

F.    Kellerman,   Assistant   in   Physiology.     1905.     55   pp. 

Price,  5  cents. 

Contents  :  Introduction — Difference  in  toxicity  of  copper  sulphate  in  labo- 
ratory and  field  conditions — Effect  of  copper  sulphate  upon  fish — Conditions 
determining  the  proper  quantity  of  copper  sulphate  for  eradicating  algae — 
Appearance  of  resistant  forms  of  algse  in  reservoirs  previously  treated — Odor 
and  taste  due  to  large  numbers  of  algie  killed — ^Reports  from  various  cities  and 
towns  upon  the  effect  of  treatment:  Baltimore,  Md. ;  Bond  Hill,  Cincinnati, 
Ohio ;  Butte,  "Mont. ;  Cambridge,  N.  Y. ;  Elmira,  N.  Y. ;  Fieldhome,  N.  Y. ; 
Glencove,  Long  Island,  N.  Y. ;  Greenwich,  Conn.;  Hanover,  N.  H. ;  Hanover, 
Pa.;  Ivorydale,  Ohio;  Johnson  Creek,  Wis.;  Middletown,  N.  Y. ;  Millersbiirg, 
Pa. ;  Moncton,  New  Brunswick ;  New  York,  N.  Y. ;  Newtown,  Pa. ;  Oberlin, 
Ohio ;  Passaic,  N.  J. ;  Port  Deposit,  Md. ;  Rhinebeck,  N.  Y. ;  Scarboro,  N.  Y. ; 
Springfield,  111. ;  Waltham,  Mass. ;  Water  Mill,  Long  Island,  N.  Y. ;  Wellsboro, 
Pa. ;  Winchester,  Ky. ;  Winnebago  City,  Minn. — Necessity  for  determining  the 
polluting  organism — Troublesome  forms  and  their  identification :  The  Sedg- 
wickrRafter  method  of  quantitative  determination ;  key  for  identifying 
algse^ — ^Method  of  applying  copper  sulphate — Sterilization  of  bacteria-polluted 
water  by  means  of  copper  sulphate — Sterilization  of  the  water  supplies  at 
Columbus,  Ohio,  and  Albuquerque,  N.  Mex. — Sterilization  of  water  by  means 
of  metallic  copper — Copper  in  the  disposal  of  sewage — Copper  supplementing 
the  use  of  filters — Copper  treatment  and  filtration  at  Anderson,  Ind. — Objec- 
tions to  the  use  of  copper  sulphate — Opinions  of  toxicologists  upon  the  effect 
of  copper  sulphate — Medicinal  use  of  copper — Conclusion — Summary.. 

No.  77.  The  Avocado,  a  Salad  Fruit  from  the  Tropics.     By  G.  N. 

Collins,  Assistant  Botanist  in  Investigations  in  Tropical 

Agriculture.     1905.     52  pp.,  8  pis.     Price,  5  cents. 

Contents  :  Introduction — Origin  and  history :  Early  accounts ;  common 
names;  not  native  in  the  West  Indies;  distribution — Description — Botanical 
affinities — Varieties — Geographical  types :  Guatemala ;  Porto  Rico  ;  Mexico ; 
Costa  Rica ;  Cuba ;  Hawaii — Culture :  Propagation  by  seed ;  asexual  propaga- 
tion; soil;  climate;  cultivation;  improvement;  shipping  qualities;  uni- 
formity ;  extension  of  season  ;  seed  reduction ;  texture ;  flavor ;  yield  ;  size ; 
resistance  to  cold — Diseases — The  avocado  in  Porto  Rico — The  avocado  in 
Hawaii — The  avocado  in  Florida — The  avocado  in  California — Bearing  age 
and  life  of  tree — Yield — Harvesting :  Time  to  pick ;  method  of  gathering ; 
packing  and  shipping — Cold  storage — Marketing :  Market  reason — Methods  of 
eating — Food  value — Coj^t  of  production — Summary — Desgription  of  plates. 
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*  No.  78.  Improving  the  Quality  of  Wheat.  By  T.  L.  Lyon,  Agri- 
culturist and  Associate  Director  of  the  Agricultural 
Experiment  Station  of  Nebraska,  and  Collaborator  of 
the  Bureau  of  Plant  Industry.  1905.  120  pp.  Price, 
10  cents. 

Contents  :  Object  of  the  investigation.  Part  I.  Historical :  Some  con- 
ditions affecting"  the  composition  and  yield  of  wheat:  Composition  as  affected 
by  time  of  cutting;  influence  of  immature  seed  upon  yield;  influence  of 
climate  upon  composition  and  yield ;  influence  of  soil  upon  composition  and 
yield  ;  influence  of  soil  moisture  upon  composition  and  yield ;  influence  of 
size  or  weight  of  the  seed-wheat  kernel  upon  the  crop  yield ;  relation  of  size 
of  kernel  to  nitrogen  content ;  influence  of  the  specific  gravity  of  the  seed 
kernel  upon  yield;  relation  of  specific  gravity  of  kernel  to  nitrogen  content; 
conditions  affecting  the  production  of  nitrogen  in  the  grain.  Part  II.  Experi- 
mental :  Some  properties  of  the  wheat  kernel — Yield  of  nitrogen  per  acre — 
^lethod  for  selection  to  increase  the  quantity  of  proteids  in  the  kernel — 
A  basis  for  selection  to  increase  the  quantity  of  proteids  in  the  endosperm 
of  the  kernel — Improvement  in  the  quality  of  the  gluten — Some  results  of 
breeding  to  increase  the  content  of  proteid  nitrogen — Yield  of  grain  as  affected 
by  susceptibility  to  cold — Yield  and  nitrogen  content  of  grain  as  rfTected  by 
length  of  growing  period — Kelation  of  size  of  head  to  '':?ld,  height,  r.nd  tiller- 
ing of  plant — Summary  and  conclusions. 

No.  79.  The  Variability  of  Wlieat  Varieties  in  Resistance  to  Toxic 
Salts.  By  L.  L.  Harter,  Scientific  Assistant,  Laboratory 
of  Plant  Breeding.     1905.     48  pp.     Price,  5  cents. 

Contents:  Introduction — Salts  used — Varieties  selected  :  Preston;  Turkey; 
Zimmerman ;  Kharkof ;  Padui ;  Chul ;  Budapest ;  Kubanka ;  Maraouani — 
Methods  of  experiments — Method  of  establishing  the  toxic  limits — Kesult^  of 
experiments:  With  magnesium  sulphate;  with  magnesium  chlorid ;  %vith 
sodium  carbonate ;  with  sodium  bicarbonate ;  with  sodium  sulphate ;  with 
s6dium  chlorid ;  summary  of  tables — Comparison  of  results  with  different 
species — Ash  analyses — Individual  variability — Neutralizing  effect  of  the  salt^ 
employed  upon  other  toxic  substances — Dilute  solutions  as  stimulants — I*racti- 
cal  value  of  results — Summary — Bibliography. 

No.  80.  Agricultural  Explorations  in  Algeria.  By  Thomas  H.  Kear- 
ney, Physiologist,  Vegetable  Pathological  and  Physdolog:- 
ical  Investigations,  Bureau  of  Plant  Industrj%  and  Thomas 
IL  Cleans,  Formerly  of  the  Bureau  of  Soils.  1905.  OS 
pp.,  4  pis.     Price,  10  cents. 

Contexts:  Introduction — Topography:  Coast  region;  high  plateau  or 
steppe  region  ;  desert  region-  Climate  :  Coast  region  ;  temperature  ;  humid- 
ity ;  precipitation;  wind;  high  plateau  region ;  desert  region ;  temperature; 
humidity;  precipitation — Irrigation:  Coast  region  ;  high  plateau  region  ;  desert 
region — Soils :  Coast  region  ;  littoral  zone  ;  valley  and  plain  zone  ;  moun- 
tain zone  ;  high  plateau  region  ;  de;-  ei#  region  ;  saline  soils ;  coast  region  : 
desert  region  ;  soil  management ;  rotations ;  fertilizers ;  preparation  of  the 
land;  clearing  and  leveling;  plovv^ing — CJeneral  economic  conditions:  Histor- 
ical and  political ;  land  values;  farm  labor;  agriculture  of  the  native  popula- 
tion ;  among  the  Arabs  ;  among  the  Kabyles ;  among  the  Saharans — Crops  of 
the  colony:  (^leographical  distribution:  co.ist  region;  littoral  zone;  valley 
and  plain  zone  ;  mountain  zone ;  high  plateau  region  ;  desert  region  ;  princi- 
pal crops  in  detail;  fruit  crops;  grapes;  wine  grapes;  table  grapes;  olives; 
figs;  citrus  fruits:  dates;  less  important  orchard  crops;  truck  crops; 
cereals;  winter  cereals;  wheat;  barley;  oats:  summer  cereals;  sorghum; 
Indian  corn:  forage  crops;  wild  forage;  fallow-land  forage;  forage  of 
natural  meadows  and  prairies;  cultivated  forage;  leguminous  crops;  alfalfa, 
or  lucern  ;    horse  beans  ;.  sjIVa  ;    fenugreek  ;    berseem  ;    vetches ;    tree  crops 
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as  forage ;  carob,  or  St.  John's  bread ;  Indian  fig ;  miscellaneous  crops ; 
tobacco ;  fiber  plants ;  perfume  plants — Live  stock :  Cattle ;  horses ;  donkeys ; 
mules;  camels;  sheep;  goats — Forestry:  General  conditions;  forest  prod- 
ucts ;   fuel ;   timber ;   cork ;   tan  bark ;   alfalfa ;   dwarf  palm. 

No.  81.  Evolution  of  Cellular  Structures.  By  O.  F.  Cook  and  Wal- 
ter T.  Swingle.  1905.  26  pp.,  1  pL,  2  figs.  Price,  5 
cents. 

Contents  :  Introduction — The  elimination  of  the  simple-celled  phase — 
Alternation  of  structural  types — Sexuality  a  mechanism  of  evolution — Two 
types  of  double-celled  structures — Heredity  in  reticular  descent — Summary — 
Explanation  of  plate. 

No.  82.  Grass  Lands  of  the  South  Alaska  Coast.  By  C.  V.  Piper, 
Agrostologist  in  Charge  of  Forage  Plant  Introduction. 
1905.     38  pp.,  4  pis.     Price,  10  cents. 

Contents  :  Introduction — The  location  of  the  grsss  lands :  Kadiak  Island ; 
Alaska  Peninsula  and  adjacent  islands ;  Unalaska  and  the  neighboring  islands ; 
Kenai  Peninsula;  the  Yakutat  plains — Important  factors  relating  to  the 
agricultural  value  of  the  grass  lands :  The  abundance  and  permanence  of 
native  fodder  plants ;  bluetop ;  beach  rye ;  bluegrass ;  silver-top ;  Siberian 
fescue;  sedges;  Alaska  lupine;  fire  weed ;  food  value  of  native  Alaskan 
grasses ;  cultivable  forage  crops ;  silage  alone  as  a  ration  for  milch  cow^s ; 
Alaskan  experience  in  stock  raising ;  hogs ;  goats ;  sheep  husbandry ;  cattle ; 
population  and  available  markets ;  freights  and  transportation ;  desirability 
of  south  Alaska  as  a  home ;  climate ;  garden  products ;  fuel ;  choice  of  a 
location — Land  laws  applying  to  Alaska :  Homesteads ;  application  for  a 
homestead  for  surveyed  land ;  inceptive  rights  of  homestead  settlers ;  home- 
stead settlers  on  unsurveyed  lands ;  cultivation  in  grazing  districts ;  home- 
stead claims  not  liable  for  debt  and  not  salable;  soldiers  and  sailors'  home- 
stead rights;    soldiers'  additional  homestead  entry — Description  of  plates. 

No.  83.  The  Vitality  of  Buried  Seeds.  By  J.  W.  T.  Duvel,  Assist- 
ant in  the  Seed  Laboratory.  1905.  22  pp.,  3  pis.,  1  fig. 
Price,  5  cents. 

Contents  :  Introduction — Kinds  of  seeds  buried — How  the  seeds  were 
buried — Germination  tests — Relation  of  depth  of  burial  to  vitality — Hard 
seeds — Seeds  of  cultivated  versus  wild  plants — Summary — Description  of 
plates. 

*  No.  84.  The  Seeds  of  the  Bluegrasses.  I.  The  Germination,  Grow- 
ing, Handling,  and  Adulteration  of  Bluegrass  Seeds. 
By  Edgar  Brown,  Botanist  in  Charge  of  Seed  Labora- 
tory. II.  Descriptions  of  the  Seeds  of  the  Commercial 
Bluegrasses  and  Their  Impurities.  By  F.  H.  Hillman, 
Assistant  Botanist,  Seed  Laboratory.^  1905.  38  pp.,  35 
figs.     Price,  5  cents. 

Contents:  I.  The  germination,  growing,  handling,  and  adulteration  of 
bluegrass  seeds :  Description  of  commercial  and  hand-gathering  seeds — Grades 
and  quality  of  commercial  seeds — Adulteration — Weight  per  bushel — Germina- 
tion— Growing  and  handling:  Poa  pratensis  (Kentucky  bluegrass)  ;  Poa  com- 
pressa  (Canada  bluegrass)  ;  Poa  trivialis  (rough-stalked  meadow  grass)  ;  Poa 
nemoralis  (wood  meadow  grass)  ;  Poa  triflora  (fowl  meadow  grass)  ;  Poa 
arachnifera  (Texas  bluegrass)  ;  Poa  annua  (annual  bluegrass)  ;  Poa  alpina 
(alpine  meadow  grass)  ;  Poa  sudetica.  II.  Descriptions  of  the  seeds  of  the 
commercial  bluegrasses  and  their  impurities :  The  bluegrasses :  Key  to  the 
seeds  of  the  more  common  species  of  Poa  as  fgimd  on  herbarium  si:)ecimens; 
key  to  commercial  bluegrass  se^^'afteripreparatioif^^Qr  market ;   comparison 
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of  the  principal  distinguishing  characters  of  bluegrass  seeds;  descriptions  of 
species ;  Poa  pratensis  L.,  Kentucky  bluegrass,  June  grass ;  Poa  conipressa  L^ 
Canada  bluegrass,  flat-stemmed  bluegrass;  Poa  trivialis  L.,  rough^stalked 
meadow  grass;  Poa  nemoralis  L.,  Wood  meadow  grass;  Poa  trlflora  Ehrh. 
(P.  flava  L.,  P.  serotina  Ehrh.),  fowl  meadow  gra^s,  false  redtop;  Poa  arach- 
nifera  Torr.,  Texas  bluegrass;  Poa  annua  L,,  annual  meadow  grass;  Poa 
alpina  L.,  alpine  meadow  grass  ;  Poa  sudetica  Haenke  ;  Panicularia  spp. ;  Pani- 
eularia  nervata  (Willd.)  Kuhtze,  nerved  manna  gt*ass,  sometimes  called  fowl 
meadow  grass;  Panicularia  americana  (Torr.)  MacM.,  reed  meadow  grass, 
water  meadow  grasSf  tall  manna  grass — Weed  seeds  commonly  found  with  com- 
mercial bluegrass  seeds:  Bursa  bursa-pastoris  (L.)  Britton,  shepherd's-purse ; 
Lepidium  virginicuni  L.,  peppergrass ;  Cerastium  vulgatum  L.,  mouse-ear  chick- 
weed  ;  Alsine  media  L.,  common  chickweed ;  Alsine  graminea  (L.)  Britton; 
Carduus  arvensis  (L.)  Robs.,  Canada  thistle ;  Taraxacum  taraxaciun  (L.)  Karst., 
dandelion ;  Matricaria  inodora  L.,  scentless  camomile ;  Hieracium  sp.,  hawk- 
weed  ;  Anthemis  cotula  L.,  dog  fennel,  mayweed ;  Chenopodium  album  L^ 
lamb's  quarters,  pigweed ;  Plantago  lanceolata  L.,  rib-grass,  buckhorn,  English 
plantain  ;  Rumex  cripspus  L.,  curled  dock ;  Rumex  acetosella  L.,  sheep's  sorrel, 
sorrel ;  Veronica  arvensis  L.,  corn  speedwell ;  Juncus  tenuis,  Willd.,  slender 
rush;  Juncoides  campestre  (L.)  Kuntze,  field  rush;  Juncoides  albida  DC., 
wood  rush ;  Carex  cephalophora  Muhl.,  oval-headed  sedge — Ergot  occasionally 
found  in  commercial  bluegrass  seed :   Claviceps  purpurea  (Fr,)  Tul.,  ergot. 

*  No.  85.  The    Principles    of    Mushroom    Growing   and    Mushroom 

Spawn  Making.  By  B.  M.  Duggar,  Professor  of  Botany 
in  the  University  of  Missouri,  and  (Collaborator  of  the 
Bureau  of  Plant  Industry.  1905.  60  pp.,  7  pis.  Price, 
10  cents. 

Contents  :  Introduction — General  considerations — Market  conditions — Ger- 
mination studies :  Review  of  earlier  work ;  experimental  work — Tissue  cul- 
tures— Nutrition:-  Growth  on  manure  and  other  complex  media;  growth  on 
chemically  known  media;  tabulation  of  special  results;  acid  and  alkaline 
media — Temperature  and  moipture — Preparation  of  the  compost — Installa- 
tion of  beds — Spawning  and  casing  the  beds — Mushroom  growing:  Experi- 
ments at  Columbia,  Mo. ;  variability  in  mushrooms  grown  under  different  con- 
ditions ;  the  cultivation  of  various  species  of  mushrooms ;  cooperative  experi- 
ments— Cave  facilities  in  the  United  States — Open-air  culture — Mushroom 
spawn  making :  A  "chance"  method  ;  a  "selective"  method ;  pure-culture  pre- 
cautions ;  the  tissue-culture  method ;  the  commercial  process — ^The  vitality 
of  mushroom  spawn. 

No.  86.  Agriculture  Without  Irrigation  in  the  Sahara  Desert.     By 

Thomas  H.  Kearney,  Physiologist.     1905.     30  pp.,  5  pis., 

1  fig.     Price,  5  cents. 

Contents  :  Introduction — Population — Climate — Water  supply — Soils — The 
date  gardens  :  Planting ;  care  of  palms ;  fighting  the  sand ;  manuring ;  har- 
vest ;   yields  ;   varieties  chiefly  grown — Conclusion — Description  of  plates. 

No.  87.  Disease  Resistance  of  Potatoes.  By  L.  R.  Jones,  Botanist  of 
the  Vermont  Agricultural  Experiment  Station  and  Col- 
laborator of  the  Bureau  of  Plant  Industry.  1905.  39  pp. 
Price,  5  cents. 

Contents  :  Introduction — Potato  culture  in  Europe — Observations  on  potato 
diseases  and  disease  resistance  in  Europe:  Certain  minor  diseases;  internal 
brown  spot ;  ftlosite,  or  growing-out ;  leaf -spot ;  scabbiness  of  tubers ;  potato 
scab;  varietal  resistance  to  scab;  other  scab-like  diseases;  potato  stem  dis- 
eases ;  blackleg;  other  stem  diseases  ;  late-blight  and  rot  due  to  Phytophthora 
infestans — Resistance  as  shown  toward  late-blight  and  rot:  Historical  state- 
ment ;    the  meaning  of  disease  resistance ;    disease  resistance  and  vegetative 
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vig^or ;  the  relation  of  hybridity  to  disease  resistance ;  improvement  by  selec- 
tion; are  early  or  late  varieties  the  more  resistant?;  relation  of  source  of 
seed  and  cultural  methods  to  disease  resistance ;  composition  and  character 
of  tubers  as  related  to  rot  resistance ;  character  of  stem  and  foliage  as 
related  to  disease  resistance — Disease-resistant  varieties  of  Europe :  Great 
Britain  ;  Germany  and  Holland ;  France  and  Belgium — Disease-resistant  varie- 
ties of  America :  Investigations  at  the  experiment  stations ;  work  at  the  Ver- 
mont station ;  information  secured  by  a  circular  of  inquiry ;  resistance  to 
scab — Summary. 

No.  88.  Weevil-Resisting  Adaptations  of  the  Cotton  Plant.  By  O. 
F.  Cook,  Bionomist  in  Charge  of  Investigations  in  the 
Agricultural  Economy  of  Tropical  and  Subtropical 
Plants.     1900.     87  pp.,  10  pis.     Price,  10  cents. 

Contents  :  Introduction — Selective  influence  of  the  boll  weevil — General  pro- 
tective characters :  Dwarf  habit  and  determinate  growth  of  Kekchi  cotton ; 
variations  in  the  Kekchi  cotton ;  effects  of  Guatemalan  conditions  on  United 
States  varieties ;  acclimatization  of  Kekchi  cotton  in  the  United  States ;  early 
bearing  facilitated  by  long  basal  branches;  early  rejection  of  8ui)erfluous 
squares;  seasonal  bearing  of  perennial  varieties;  annual  cutting  back  of 
perennial  varieties;  hairy  stalks  and  leaf  stems;  pendent  bolls — Extrafloral 
nectaries:  Nectaries  of  the  leaves;  external  nectaries  of  the  Involucre;  inner 
nectaries  of  the  involucre ;  nectaries  of  Guatemalan  Sea  Island  cotton ;  continued 
secretion  of  nectar;  bractlets  subtending  inner  nectaries:  efficiency  of  the 
kelep  protection ;  other  nectar-bearing  plants  visited  by  the  keleps — The  invo- 
lucre as  a  protective  structure :  Involucral  bracts  grown  together ;  appressed 
margins  of  bracts;  large  involucres  of  Kekchi  cotton;  opening,  or  flaring,  of 
bracts  avoided ;  hairy  margins  of  involucral  bracts ;  extent  of  protection  by 
involucre ;  advantage  ,  of  open  involucres — Behavior  of  parasitized  buds : 
Shedding  of  weevil-infested  squares ;  countings  of  flared  and  fallen  squares ; 
proliferation  of  internal  tissues  of  buds;  causes  and  conditions  of  bud  pro- 
liferation ;  proliferation  in  other  varieties — Protection  of  the  bolls :  Persist- 
ence of  flowers ;  immunity  of  very  young  bolls ;  rapid  growth  of  young  bolls ; 
thick-walled  bolls ;  tough  linings  of  chambers  of  bolls ;  proliferation  from  the 
w^all  of  the  boll ;  time  required  for  proliferation  ;  efficiency  of  adaptive  charac- 
ters of  bolls ;  bacterial  diseases  following  weevil  injuries ;  breeding  in  buds  a 
derived  habit ;  relation  between  proliferation  in  buds  and  in  bolls — Protection 
of  seeds  by  lint :  Protective  seed  arrangement  In  Kidney  cotton — Cultural  value 
of  Kidney  cotton — The  nature  and  causes  of  adaptations — Conscious  and  uncon- 
scious selection — Summary  of  adaptations :  Classiflcation  of  adaptations ; 
adaptive  characters  of  different  types  of  cotton — Concluding  remarks — Descrip- 
tion of  plates — Index. 

No.  89.  Wild   Medicinal   Plants   of   the   TTnited   States.     By    Alice 

Henkel,  Assistant,  Drug-Plant  Investigations.     190().     70 

pp.     Price,  5  cents. 

Contents  :  Catalogue  of  common  and  scientific  names  of  wild  medicinal 
plants,  with  descriptions,  statements  as  to  geographical  distribution,  parts 
used,   etc. 

No.  90.  Miscellaneous  Pai>ers.  *  I.  The  Storage  and  Germination 
of  Wild  Rice  Seed.     Bv  J.  W.  T.  Duvel,  Assistant.     II. 

ft  ^ 

The  Crown-Gall  and  Hairy-Root  Diseast^s  of  the  Apple 
Tree.  By  George  G.  Hedgcock,  Assistant.  *  III.  Pep- 
permint. By  Alice  Henkel,  Assistant.  IV.  The  Poison- 
ous Action  of  Johnson  Grass.  By  A.  C.  Crawford,  Phar- 
macologist.    1906.     34  pp.,  5  pis.,  8  figs.     Price,  5  cents. 

Contents  :  The  storage  and  germination  of  wild  rice  seed :  Introduction — 
Distribution — .Habitat — Germination  of  the  seed — Fall  seeding  versus  spring 
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varieties  of  lettuce,  bulletin 69 

peppers,  bulletin  6 

vegetables,  bulletin 21 
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crown-gall,  relation  of  wrapping  grafts,  paper 100 

types   90 

grafts,  wrapping,  relation  to  crown-gall,  paper 100 

index  to  American   literature 56 

leaf-spot,  effect  of  Bordeaux  mixture 93 

nomenclature,  bulletin  56 

authors  and  publications  quoted 56 

scab,  effect  of  Bordeaux  mixture 93 
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77  41-44 

packing    61  25-26 
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picking    61  23 
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Mexican    61  29-30 

name 61  10-11 
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See  also  Cop^jer. 
IUll,  Carleton  Roy,  bulletin  entitled  "Johnson  grass:    Re- 
port   o  f    investiga- 
tions   made    during 
the  season  of  1901  ".. 
**  Soy  bean  varieties 

Bamboos,  Japanese,  bullrtin 

characters   

edible,  culture  

general  considerations  

grove.^,  management  

location  and  soil  conditions 

l)rofits  of  culture 

propagation  

species    


64 
76 
76 
76 
76 

76 

76 

100 

100 

100 

100 

71 

72 

71 

60 
100 
100 


t» 


lUimbusa  palmata 

quadrangularis   

veitchii    

vulgaris  

Barley  in  Algeria  

Ktrypt    

Barnyard  grass  in  central  Texas. 

101 


Page. 
1-72 
23-24 
25-26 
26-27 
29-30 
27-28 

26 
29-30 
28-29 
30-31 

30 
27-28 

38-39 
26-27 
22-25 
43-71 
35 

28-44 

38—47 
51-55 

28-3S 
38-44 
39-40 
44-47 
39-40 

40-43 

41-42 

82-83 
82-83 
74-76 
76-79 
1-72 
23-30 
43-71 

1-47 
57-71 
59-64 


11 

1-24 

98 

1-30 

43 

1-36 

43 

14-16 

43 

24-2.i 

43 

10-14 

43 

21-23 

43 

19-20 

43 

23-24 

43 

16-19 

43 

25-34 

43 

3.-? 

43 

33-34 

43 

33 

43 

34 

80 

75-76 

62 

51-54 

13 

37-38 

I 


INDEX    TO   BULLETINS   1   TO   100.  49 

BulIetiiL  Page. 

Beach  grass  on  Cape  Cck! 65  24-30 

Bean,  bush,  green-podded,  varieties 21  20-33 
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per  bushel  of  seeds" 51  27-34 

"TTie     germination,     growing, 
handling,    and    adulteration 

of  bluegrass  seeds" 84  9-14 

and  DuvEL,  Joseph  William  Tell,  bulletin  en- 
titled "A  quick  method  for  the  deter- 
mination of  moisture  in  grain" 99  1-24 

PiETERS,  Adrian  John,  bulletin  entitled 
"Kentucky  bluegrass  seed:  Harvest- 
ing, curing,  and  cleaning" 19  1-19 

ScoKiELD,  Carl  Schurz,  bulletin  entitled 
"Wild  rice:  Its  uses  and  propaga- 
tion"  ■ 50  1-24 

Brush,  Arizona  67  19-21 

Brussels  sprouts,  varieties 21  75-76 

Buckhorn  seeds,  description 84  35 

Budding  the  fig,  loquat,  and  mango 46  8-19 

pecan,  bulletin  30  1-20 
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Buffalo  grass  in  central  Texas 13  39 

Nebraska  59  40 

Bulbs,  directions  for  planting 25  47 

Buried  seeds,  vitality  experiments,  bulletin 83  1-20 

Burma,  Lower,  agricultural  conditions 35  35 

Burnet,  varieties  21  76 

Burning  quality  of  cigar  tobacco,  methods  of  testing,  pai^er...  100  31-40 

Burnt  slashings  in  western  Oregon  and  Washington,  seeding..  94  39 

c 

Cabbage,  varieties  21  76-103 

Cacti,  economic,  distribution  in  United  States 74  11-12 

miscellaneous  uses  74  40-41 

species  of  value  as  forage 74  37-38 

prickly  pear,  etc.,  as  food  for  live  stock,  bulletin 74  1-48 

Calcium  salts,  effect  on  plants I  16-17 

physiological  role  45  35-70 

replaced   by  strontium 45  46-49 

California,  alkali  conditions  53  101-121 

avocado  growing 77  36 

date  palm  suitable 53  122-125 

interior  valley,  description 31  13 

northeastern,  forage  conditions,  bulletin 38  1-52 

northwestern,  agricultural  subdivisions 12  11-13 

bottom  lands  12  54-56 

chaparral    12  31-32 

climatology    12  14-15 

coast-bluff  belt  12  49-62 

fodder  crops   12  64-73 

fungous   parasites   12  74-76 

grasses,  forage  crops,  etc.,  index....  12  79-81 

interior  plateau  region  12  16-49 

itinerary  of  investigations 12  15-16 

mesa  lands  12  50-52 

mountain  valleys  12  16-24 

open,  summer,  or  annual  ranges 12  25-27 

physical  features  12  11-15 

phytographic  notes  12  76-77 

poisonous  plants 12       •        73-74 

prairies   12  27-28 

52-,54 

range   conditions   12  16-63 

deterioration    12  38-43 

improvement  12  48-49 

preservation    12  43-46 

renewal    12  46-48 

rotation  and  management...  12  33-34 

soils  12  17-18 

25,  35 

redwood  belt  12  62-63 

sand  dunes  12  58-62 

stock  ranges,  bulletin 12  1-81 

subalpine   meadows    12  32-33 

topography  12  13-14 

upland  ranges  12  24-25 

woodland  or  winter  range 12  28-31 

temperatures 85  51 

See  also  Sal  ton  Basin. 

Calla  lily,  soft  rot,  bulletin 60  1-47 

Camels  in  Algeria  80  89 

Camomile,  scentless,  description  of  seeds 84  34 

Canada  thistle,  description  of  seeds 84  33-34 

Canary  grass,  reed,  in  Nebraska 59  41 
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Cape  Cod  sand  dunes,  reclamation,  bulletin G.")  1-38 

of  Good  Hope,  seedling  grape  varieties 25  14-16 

Carbon  dioxid,  effect  on  Bacillus  coll  and  Bacillus  typhi 100  64-69 

Card(X)n,    varieties    21  104 

Cableton,  Mabk  AlI'^bed,  bulletin  entitled  "Investigations  of 

rusts" 6a  1-32 

"Macaroni  wheats"  3  1-62 
and  Chamberlain,  Joseph  Scuddeb 
bulletin  entitled  "The  commercial 

status  of  durum  wheat" 70  1-70 

Camallit,   action   on   crops 1  12 

Carob   in    Algeria... SO  84-85 

Carrots  in  western  Oregon  and  \Vashington 94  35-37 

varieties    21  104-116 

Cascade  Mountains,  farm  practice  in   territory  to  the   west, 

bulletin  * 94  1-39 

Castilla  and  trumpet  tree,  comparison 49  29 

botanical    study    49  18-3t 

culture     r. 49  4S-62 

clean    cultivation    49  56 

clearing    land    49  55-56 

distance  between  trees 49  54-55 

profits   and   prospects   49  76-84 

propagation  from  cuttings  49  59-60 

seed   beds   and   nurseries : 49  58-59 

seeds,    handling    49  56-58 

shade    49  48-54 

description  49  19-23 

habits  in  wild  state 49  28-29 

Hooker's    monograph    49         "      23-24 

in  Costa  Rica  49  24-25 

43-44 

Guatemala    49  25-28 

India    49  45 

Mexico    49  25-28 

Nicaragua    49  43 

latex  extraction   49  62-69 

not  a  forest  tree 49  30-31 

on  Isthmus  of  Panama 49  44 

Porto  Rico,  suitability 49  17 

productiveness    49  74-76 

rubber  culture,   status   49  13-18 

industry,    extent    49  16 

shade   tree    49  60-62 

species  and  varieties  49  23-27 

tapping    49  62  68 

versus    Hevea    49  14 

Cattle,  fattening  and  maintaining  on  prickly  pear 74  24-29 

in    Algeria    ! 80  88 

raising  in   South  Alaska 82  23-25 

Cauliflower,    varieties    21  116-123 

Celeriac,    varieties    21  123-124 

Celery,    varieties    21  124-132 

Cell,  central,  in  Zamia  2  39-48 

fecundated   egg   in   Zamia 2  69-70 

Cells,   evolution   81  9-26 

Cellular  structures,  evolution,   huUvtin 81  1-26 

Central  American  rubber  tree,  culture,  bulletin 49  1-86 

Centrosome  in  Zamia 2  70-81 

Cereals   in  ^Ugeria 80  73-77 

See  also  Corn,  Oats.  Sorghum,  and  Wheat. 

Ceylon,  agricultural  conditions  35  21-22 

Chambebijvin,  Joseph  Scuddeb.  and  Cableton,  Mabk  Alfbed, 

bulletin  entitled  "  The  commercial  status  of  durum  wheat "  70  1-70 

Cheat  in  Northwestern  States 31  25 
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Chegga,  Algeria,  alkali  conditions 53 

Chervil,  varieties  * 21 

Chess  and  rescue  grass,  seeds,  paper 25 

Chestnut  tree,  lime  and  magnesia  content 1 

Chick-peas  in  central  Texas  13 

Egypt   62 

Chickweed,  common,  description  of  seeds * 84 

mouse-ear,  description  of  seeds 84 

Chicory,  varieties  21 

China,  agricultural  conditions 27 

35 

rice,  cultivation  35 

hulling  and  milling 35 

Chives,  varieties 21 

Chlorids,  absorption  by  aquatic  plants 45 

beneficial  and  injurious  action 45 

Chloris  rust 63 

Cholera,  Asiatic,  effect  of  copper 64 

76 

Chufas,  varieties  21 

Cigar  tobacco,  methods  of  testing  the  burning  quality,  paper..  100 
Circulars,   congressional  seed    and   plant   distribution,    1902- 

1903   '. 25 

Citrus  fruits  in  Algeria  80 

and  trees,  diseases,  bulletin ,  52 

remedial  measur€=«  ,....  25 

varieties  attacked  52 

Clover,  alsike,  in  central  Texas  13 

western  Oregon  and  Washington 94 

bur,  in  central  Texas 13 

crimson,  results  of  inoculation 71 

culture,  importance  95 

Egyptian,  berseem,  hulletin 23 

mammoth,  in  central  Texas 13 

red,  hairless  Orel,  description  and  name  proposed 95 

experiments  95 

insect  injuries  95 

lateness  of  maturing 95 

persisting  basal  leaves 95 

plans  of  experiments 95 

points  of  excellence 95 

sections  suited  to  growth 95 

seed,  germination    95 

indistinguishable     from     ordi- 
nary form  95 

production 95 

purity   95 

used  in  experiments,  origin 95 

source  from  which  obtained 95 

of  other  Russian  seed 95 

yield    95 

hairy,  cause  of  bloating 95 

in  central  Texas 13    . 

western  Oregon  and  Washington 94 

inoculation   71 

100 

methods  of  sowing 94 

mixtures  with  orchard  grass 100 

new  type,   hulletin 95 

objections   of    European    growers    to    American 

clover   95 

to  growing  95 

overcome  by  new  type 95 
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Glover,  red,  Russian,  bulletin   95  1-48 

in  central  Texas 13  59 

seed  crop  94  17 

domestic  versus  foreign 95  11 

sown  with  wheat,  oats,  or  rape 94  15-16 

sweet,  in  central  Texas..... , 13  59-60 

white,  in  central  Texas 13  60 

Clovers  in  Arizona  :....  67  52-53 

Nebraska  59  34-35 

Nevada  and  Oregon 15  45-46 

Northwestern  States 31  23-24 

Texas,   central   13  57-60 

CoBEY,  William  Wilfred,  and  Siiameu  Archibald  Dixon;  bul- 
letin entitled — 

"Tobacco    breeding"    96  1-71 

"Varieties  of  tobacco  seed  distributed  in  1905-6,  with 

cultural  directions" 91  1-40 

("ocklebur  rust 63  26 

(.'old,  effect  on  yield  of  wheat  78  100-104 

storage,  apple,  bulletin 48  1-66 

pear  and  peach,  bulletin 40  1-28 

Collards,   varieties 21  133-134 

Colleotion  of  economic  and  other  fungi  for  distribution,  bul- 
letin    8  1-31 

Colletotrichuni  gloeosporioides,  description 52  16 

diseases  caused 52  9-20 

distribution    52  9-10 

method  of  attack 52  10-11 

Collins,  Guy  N.,  bulletin  entitled  "  The  avocado,  a  salad  fruit 

from  the  Tropics  " 77  1-52 

**  llie     mango     in     Porto 

Rico "    28  1-38 

Colorado  grass  in  central  Texas 13  39-40 

Columbia,  Mo.,  exjjeriments  in  mushroom  growing 85  39-48 

('ominercial  grading  of  corn,  bulletin 41  1-24 

status  of  durum  wheat,  bulletin 70  1-70 

Community  demonstration  farm  at  Terrell,  Tex.,  paper 51  9-14 

corn    51  13-14 

cotton    51  12-13 

description..  51  11 
f erti  I  i  z  e  r  s 

used    51  11-12 

methods 

employed  51  10-11 
results 
a  c  c  o  ni  - 

plished .  .  51  10 

Compost  for  mushroom  growing 85  33-36 

Condenser  tubes  used  in  moisture  determinations  of  grain 99  20 

used  in  moisture  determinations  of  grain 99  18-19 

Conditions  affecting  legume  inoculation,  paper 100  73-83 

Congressional  seed  and  plant  distribution,  allotment  and  plan..  25  23-26 

circulars.  1902-1903..  25  23-82 

Control  of  apple  bitter-rot.  bulletin 93  1-36 

Cook,  Orator  Fuller,  bulletin  entitled  "  The  culture  of  the 

Central     American 

rubber  tree"   49  1-86 

"  Weevil  -resisting 
adaptations  of  the 

cotton   plant"   88  1-87 

and  Swingle,  Walter  I^nnyson,  bul- 
letin entitled  "  Evolution  of  cellu- 
lar structures "  81  1-26 

Cooley  Hybrid  tobacco 96  64-66 

Copper  as  an  algicide  and  disinfectant  in  water  supplies,  6m/- 

letin 76  1-55 

colloidal    solutions 64  36-39 
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Copper,  effect  upon  cholera  germs 64 

paracolon 64 

paratyphoid 64 

pathogenic  bacteria  64 

76 

typhoid  germs  64 

76 

water  bacteria,  paper 100 

metallic,  for  sterilizing  water 76 

resistance  of  various  water  bacteria 100 

sulphate  and  filtration 100 

comparison  with  other  disinfectants 64 

cost  of  treatment 64 

diflEerence  in  toxicity  in  laboratory  and  field 

conditions 76 

effect  on  algte... 64 

76 

animal  life  64 

fish    64 

76 

man    64 

76 

for  water  supplies,  bulletin 64 

76 
assistance  of  Department 

of  Agriculture 64 

effect   of    treatment,    re- 
ports      76 

Baltimore,  Md....  76 
Bond    Hill,    Cin- 
cinnati, Ohio  ..  76 

Butte,    Mont 76 

Cambridge,  N.Y..  76 

Elmira,  N.  Y 76 

Fieldhome,  N.  Y..  76 
Glencove,    L.    I., 

N.  Y  76 

Greenwich, 

Conn   76 

Hanover,  N.  H....  76 

Hanover,  Pa 76 

Ivorydale,  Ohio..  76 
Johnson     Creek, 

Wis   76 

Middletown,N.Y..  76 

Millersburg,  Pa..  76 

Moncton,  N.  B....  76 

New  York,  N.  Y..  76 

Newtown,  Pa 76 

Oberlin.  Ohio......  76 

Passaic,  N.  J 76 

Port  Deposit, 

Md  76 

Rhinebeck,  N.  Y..  76 

Scarboro,  N.  Y..  76 

Springfield,  111  ..  76 

Waltham,  Mass..  76 
Water  Mill,  L.  I., 

N.   Y 76 

Wellsboro,  Pa....  76 

Winchester,  Ky..  76 
•    Winnebago  City, 

Minn  76 
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uopper  sulphate  for  water  supplies,  effects 64  15—44 

70  9-31 
38-55 

eradication  of  algfe 64  26-27 

76  9-31 

filtration  necessary 64  41-42 

76  43-44 
knowledg-e    of    polluting 

organism  necessary  ....  64  40—41 

76  31-32 

method  of  application 64  25-26 

76  :is 

opinions  of  toxicolopists..  76  48-51 
quantity      necessary      to 

eradicate  alga»  64  15-20 

76  12 
sterilizing"      l)acteria-])ol- 

luted  water  76  38-40 

tests  of  method  64  26-28 

76  13-31 

objections  to  us" 76  48 

use  in  filters 76  43-44 

medicine    64  42 

76  51-54 

sewage  disposal  76  43 

See  also  Bacteria. 

Cork    in   Algeria   80  94-95 

Com,  apparatus  for  measuring  elements 41  16-17 

causes  of  deterioration  in  transit  or  storage '  99  7-8 

classes  and  grades  41  18-20 

deterioration    41  20-23 

determination  of  elements  41  17-18 

elements   essential   in  grading 41  15-16 

export,  quality  99  7 

field,  varieties  21  134-149 

grades     41  18-20 

local  and  special 41  22-23 

grading,  commercial,  bulletin  41  1-24 

in  Algeria  80  77 

Egypt 62  49-51 

Nebraska 59  48^9 

Oregon  and   Washington,  western 94  29-30 

inspection    41  10 

certificates    41  20 

parasite,   rooi-bloem    25  18-20 

pop,  varieties  21  149-151 

quick  method  of  deterin'ining  moisture,   bulh'thi 99  1-24 

salad,  varieties  21  165 

sweet,  varieties 21  151-164 

water  content  99  7-24 

Costa  Rica,  avocados 77  25-26 

Castilla  species  49  24-25 

Cotton,  Allen    Improved    25  52-53 

Excelsior    25  51 

GrifRn    25  53-55 

Guatemalan    varieties    88  7-74 

in  Egypt,  cultivation    62  16-42 

distance  l>etween   beds   62  20-22 

exports    62  42 

fertilizing    62  26-33 

irrigating    62  23-26 

manuring    62  26-33 

marketing  62  39-41 

picking    62  39 

planting    62  22-23 
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Cotton,  ill  Kf^ypt,  plowing" 62  IS-SJ 

seed  exports    62  ^t\ 

selection    62  38-3 

sowing    62  2: 

varieties    62  33-3* 

Abbasi 62  36-r 

Ashmouni    62  5»| 

Jannovitch    62  37-!*^ 

Mit  Afifi  62  33-3*- 

watering    62  23-24 

John   Stobbs,  bulletin  entitled   '*Range  management 

in  the  State  of  Washington" 75  1-2* 

Jones   Improved   25  49-» 

Kekchi,  dwarf  habit,  etc 88  11-2^ 

involucres,    etc    88  39-4! 

protection  of  bolls  88  51-45 

Kidney,    cultural    value 88  6T 

seed  arrangement   88  66-67 

King    25  51  *! 

long-staple  Upland  varieties 25  56-57 

Parker 25  50-51 

plant,  buds,  proliferation  88  46-51 

58-41 

conscious  and  unconscious  selection 88  70-72 

extrafloral  nectaries   88  28-3T 

involucre  as  a  protective  structure 88   •  37-^j 

nature  and  causes  of  weevil -resisting  adapta-  I 

tions    88  67-7«  I 

parasitized  buds,  behavior  r 88  43-^/ 

protection  of  bolls 88  51-65 

protective  characters  88  ll-2> 

seeds,  protection  by  lint 88  65-«r< 

weevil-resisting  adaptations,  bulletin  88  l-j^T 

Rivers    .25  55. 59-63 

directions  for  planting  and  picking 25  61-62 

history    25  59-61 

Seabrook    25  5.^ 

Sea  Island  No.  224  25  64-63 

varieties    25  55,57 

seed,  distribution  in  1903  25  47 

pure,  how  to  grow 25  SJi 

short-staple  Upland  varieties  25  56 

top  grass  in  central  Texas 13  4ii 

wilt,   control    25  61 

description    25  61 

Cottonwood  rusts  63  18-19 

Cowpea,  diseases 25  67-6S 

in  Nebraska  59  47-48 

Iron,  circular  containing  description,  etc 25  65-6P 

characters    25  66 

directions  for  planting 25  66 

history  25  65-66  1 

root-knot  '25  67-68 

description    17  23-24    i 

resistant  variety  17  31-35 

some  diseases,  bulletin 17  1-3S 

wilt,  cause  17  10-12    i 

description  of  disease 17  9-10   , 

fungus  17  11    I 

distribution 17  13 

infection  and  spread 17  11-12  \ 

loss  17  13-15 

preventive  measures  17  15-20 

experiments  17  16-20 

rotation  of  crops 17  15 
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►'wrpea,  wilt,  preventive  measures,  substitution  of  crops 17  15-16 

relation  to  other  diseases 17  12 

in  central  Texas 13  60-61 

results  of  inoculation 71  58-61 

>'ws  fed  on  prickly  pear,  milk  production 74  20-24 

milch,  experiments  with  silage  alone 82  20-21 

■'a.b-pfrass  in  central  Texas ^ 13  41 

ranlierries  in  full  bloom,  eifect  of  spraying 100  10 

keeping  qualities  of  sprayed  and  unsprayed  fruit..  100  10-11 

panljerry  spraying  experiments  in  1905,  paper 100  7-12 

ELA.MrFOBD,  ALBERT  CoBNEUUB,  paper  entitled  **The  poiNonous 

Sko'tlon  of  Johnson  grass  " 90  31-34 

ress  beds,  eradication  of  algse 64  26-27 

76  48 

varieties   21  166-lo7 

rosH-pollination,  methods >. 96  20-21 

rown-gall  and  hairy-root  diseases  of  the  apple  tree,  paper....  90  15-17 

formation,  effect  of  wrapping 100  18 

relation  of  wrapping  of  apple  grafts,  paper 100  13-20 

Ail^a,    avocados  77  26 

Juban-grown  tobacco,  supply 96  13-14 

!uciimber,  varieties _ 21  167-182 

Cultivated  forage  crops  of  the  Northwestern  States,  bulletin..  31  1-28 

'ultivation  of  the  Australian  wattle,  paper 51  21-25 

wheat  in  permanent  alfalfa  fields,  paper 72  5-7 

Cultural  directions,  tobacco 91  15-34 

IJulture  of  the  Central  American  rubber  tree,  huUetin 49  1-86 

Cylinders,    graduated,    used    in    moisture    determinations    of 

^rain 99  20-21 

I) 

Dairy  rations,  prickly  pear 74  20-24 

Dandelion  seeds,  description 84  34 

varieties 21  182-183 

Dar^vin's  investigations  of  cross  and  self  fertilization 96  22,  25 

Date  culture  by  ancients 53  17 

feasibility  for  Tnited  StaU"s 53  139-140 

in  Algeria 80  69-70 

Mexico,  competition  53  134-136 

Sahara  86  18-26 

Tunis    92  41-55 

on  Persian  Gulf,  huUetin 54  1-32 

profits  53  136-138 

54  28-29 

g'ardens.of  Cued  Souf,  Sahara  Desert 86  18-26 

care  of  palms  86  21 

harvest  86  24-25 

manuring    86  22-24 

planting  86  19-21 

sand       encroach- 
ment      86  22 

•                                                     varieties  grown  ....  S6  25-26 

yield    S6  25 

Tunis,  irrigating 92  47-48 

manuring 92  49-50 

planting  92  46-47 

preparation  of  soil 92  45 

size  and  value 92  41-42 

on  Persian  Gulf,  irrigation 54  14-19 

location    54  ll-l.J 

planting   54  19-20 

secondary  cultures   54  19 

soil  , 54  13-14 

treatment  *. 54  19-20 
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Date  palm    and   its   utilization    in   the   Southwestern    States, 

hulletin  53  1-15; 

cultural  methods  in  Sahara 86  18-25 

Tunis   92  41-5* 

on  Persian  (Julf 54  14-2'. 

heat  requirements 53  5S-Tti 

humidity  and  rain,  effects •  53  52-5" 

male  trees^nd  pollination 92  50-:>l 

manuring  92  49- 

propagation  in  Tunis 92  43-4 

types 53  :J0- 

varieties,  Algeria  80  69-7v 

and  date  culture  in  Tunis,  bulletin 92  1-112 

Deglet   Noor 53  33-3€ 

Khaias    53  36-37 

ordinary    53  3? 

Persian  Gulf  54  21-27 

Sahara  Desert  ^ 53  41-41 

86  25-26 

sorts  suitable  for  introduction 53  31-43 

Dates  as  food 54  3') 

gathering,  curing,  and  packing 53  29-^' 

heat  required  to  mature 53  65-7i' 

in  Algeria  80  69-7»> 

market  53  13* 

packing  and  shipment 54  29-3t» 

Persian  Gulf,  hxilletin 54  1-32 

Davy,  Joseph  Burtt,  bulletin  entitled  "Stock  ranges  of  north- 
western California:  Notes  on  the  grasses  and  forage  plants 

and  range  conditions" 12  1-Si 

Decay  of  timber  and  methods  of  preventing  it,  hulletin 14  1-96 

Demonstration  farm,  Terrell,  Tex.,  paper 51  9-14 

Denmark,  sand  fixation 57  25-27 

Description  of  wheat  varieties,  bulletin 47  •  1-lJ* 

Determinations,   moisture,   of   grain 99  7-24 

Development  of  single-g*^rm  beet  seed,  hulletin 73  1-26 

Disease,  mosaic,  tobacco,  observations,  hulletin 18  1-24 

resistance  of  potatoes,  hulletin 87  1-39 

tobacco    96  60  62 

tobacco  wilt  and  its  control,  paper 51  5-S 

Diseases,  almond,  gimimosis  26  13 

apple,   bitter-rot,   hulletin 44  1-54 

control,  bulletin    93  1-36 

crown-gall,  ty|)es  90  16 

leaf-spot 93  27 

scab   93  26-27 

scald    48  26-33 

sooty-blotch     93  27 

tree,  crown-gall  and  hairy-root,  paper 90  15-17 

ash,  white,  bulletin  32  1-20 

avocados    77  33-34 

bacterial,  black-rot  of  turnips,  hulletin 29  1-20 

Bermuda  or  Easter  lilv 39  11-15 

black-rot,  effect  on  turnips,  bulletin 29  1-20 

citrus  trees  and  fruits,  hulletin 52  1-22 

cowpea,  bulletin  17  1-38 

cranberry,  spraying  experiments  in  1905,  paper 100  7-12 

crown-gall  of  apple,  relation  of  wrapping  of  apple 

grafts,  paper  100  13-20 

dry-rot  of  potatoes,  bulletin 55  1-62 

fungous,  western  yellow  pine,  bulletin 36  1-40 

lily,  calla,  soft-rot,  bulletin   60  1-47 

Easter    39  1 1  -15 

mango  28  20-21 

pine  tree,  western  yelTo^v,  bulletin 36  1-40 

potato,  blackleg    ..!. 87  17-18 
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iseases,  potato,  filosite,  or  growing-out 87  13 

internal  brown-spot  87  12-13 

late-blight    ^ 87  19-28 

leaf-spot    87  1^-14 

scab  and  scablike  diseases 87  14-17 

potatoes,  disease  resistance,  bulletin 87  1-39 

rusts,   investigations,   huUctin 63  1-32 

soft  rot  of  calla  lily,  bulletin 60  1-47 

tobacco,  mosaic,  bulletin  18  1-24 

wilt  and  its  control,  paper 51  5-8 

turnips,  black-rot,  bulletin  29  1-20 

western  yellow  pine,  "bluing"  and  "red-rot,"  bulle- 
tin    36  1-40 

istillation  flasks  used  in  moisture  determination  of  grain 99  19-20 

lock,  curled,  description  of  seeds 84  36 

•onkeys  in  Algeria  80  89 

drainage  system  in  the  Jerid,  Tunis 92  33 

Jriig-  known  as  pinkroot,  paper 100  41-44 

plants,  wild,  of  the  United  States,  bulletin 89  1-76 

fiee  alMO  Golden  seal  and  Peppermint. 

►ry-rot  of  potatoes  due  to  Fusarium  oxysporum,  bulletin 55  1-62 

^UGGAB,  Benjamin  Minge,  bulletin  entitled  "  The  principles  of 

mushroom  growing  and  mushroom  spawn  making  " 85  1-60 

hines  sand.  Gape  Cod,  accumulations  of  sand 65  15-17 

beach  grass,  condition  of  plantings 65  27-28 

cost  of  planting 65  27 

efficiency  for  sand  binding  65  28-30 
selecting  and  transplanting 

sets  65  26-27 

time  of  planting  65  25-26 

utilization  65  25-30 

bibliography    65  36 

brush  laying   65  28 

deposition  of  sand  65  12-13 

devastation  of  dune  areas 65  18-20 

legislation  to 

prevent 65  20-21 

development  of  dune  range   65  13-14 

marshes  and  bogs  65  17-18 

protective   beach   ridge..  65  34 

forest  area  65  18 

forestation  necessary  65  30-31 

lands,  value  65  35 

province  lands.  State  ownership 65  34 

rainfall    65  11-12 

reclamation,    bulletin   65  1-38 

artificial    65  21-34 

natural    65  14-15 

small  areas  65  32-33 

road  construction  65  32 

sand  control,  early  work 65  21-23 

recent  work 6.)  24-31 

utilization    65  33-34 

vegetation,  ecological  relations  65  10-18 

work  by  State  in  reclamation 65  24-31 

controlling  and  reclaiming  methods,  bulletin 57  1-36 

fixation    57  13-21 

by  forestation    57  21 

grasses    57  14-19 

heather    57  10-20 

hedges    57  20 

in  Denmark  57  25-27 

Europe  57  22-31 

France 57  29-31 
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Dunes,  sand,  fixation  in  Germany 57 

Massachusetts    65 

Netherlands    57 

formation    57 

Durum  wheat,  Algerian  varieties,  bulletin 7 

commercial  status,  bulletin 70 

macaroni  wheats,  bulletin 3 

See  also  Macaroni  and  Wheat. 
DuvEi^  Joseph  William  Tell,  bulletin  entitled— 

"The  vitality  and  germina- 
tion of  seeds  " 5s 

"The      vitality      of      buried 

seeds "    83 

paper  entitled — 

Garlicky  wheat"  100 

TTie  storage  and  germina- 
tion of  wild  rice  seed  "..     90 
and    Brown,    Edgar,    bulletin 


t( 


<i 


entitled    "A    quick    method 


for     the     determination 
moisture  in  grain ". 


of 
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Karth's  crust,  lime  and  magnesia  content 1 

Effect  of  black-rot  on  turnips,  bulletin 29 

copper  upon  water  bacteria,  paper 100 

Eggplant,  varieties  21 

Egypt,  agriculture,   notes,   bullvtin 62 

alfalfa,  or  lucern 62 

beans    62 

beets,  sugar  62 

berseem,  cultivation 23 

62 

chick-peas  62 

corn     62 

cotton  62 

fenugreek    62 

flax   '. 62 

irrigation    and    fertilizers 62 

labor    62 

of  animals 62 

land,   value 62 

lentils     62 

lupines 62 

millets 62 

Nile  River  mud,  conipositi(ui 62 

onions    62 

peanuts,  or  earth  nuts 62 

rice   62 

seasons  62 

soils    62 

sorghums    62 

sugar  cane   62 

wheat  and  barlev  62 

Elvmus  rusts  63 

virginicus  in   Nebraska .59 

Endive,  varieties  21 

Ensilage  94 

prickly   i)ear   74 

Enzyms  in  seeds ." 58 

Eragrostis   in   Nebraska 59 

Ergot  in  bluegrass  seeds,  description 84 

Euphorbia   rust   63 

Euroi)e,  potato  culture  87 

disease-resistant  varieties 87 
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Europe,  potato  diseases 87  12-19 

Kvaporating'   chamber    used    in    moisture    determinations    of 

grB.\n  Oy  13-19 

Everlasting  grass  in  central  Texas 13  42 

Evolution  of  cells,  alternation  of  types 81  13-15 

elimination  of  simple-celled  phase 81  12-13 

heredity  in  reticular  descent 81  20-22 

sexuality  a  mechanism  of  evolution 81  15-16 

types  of  double-celled  structures  81  16-20 

cellular  structures,  bulletin 81  1-26 

Experiment  station  work,  potatoes 87  31-36 

stations,  cooperation  in  testing  grasses  and  for- 
age paints   10  8-11 

Experimental  study  of  the  relation  of  lime  and  magnesia  to 

plant  growth,  paper 1  37-53 

Experiments,  cooperative,  with  grasses  and  forage  plants,  and 

records  of  seed  distribution,  bulletin 10  1-23 

in  range  improvement  in  central  Texas,  bulletin,  13  1-72- 

Explorations,  foreign,  recent,  bulletin 35  1-44 

Explorers,  agricultural,  results  accomplished 66  8-9 

Extermination  of  Johnson  grass,  paper 72  15-22 

F 

Faibchiu),  David  Grandison,  bulletin  entitled — 

"  Berseem  :  The    great    forage 
and    soiling    crop    of    the 

Nile   Valley"   23  1-20 

"  Japanese  bamboos  and  their 

introduction  into  America"     43  1-36 

"  Letters  on  agriculture  in  the 
West  Indies,  Simin,  and  the 

Orient"    27  1-40 

"  I'ersian  Gulf  dates  and  their 

introduction  into  America"     54  1-32 
"  S^mnish  almonds  and  their  in- 
troduction into  America  "..     26  1-16 
"  Three    new    plant    introduc- 
tions  from   Japan  " 42  1-24 

paper  entitled — 
**  Cultivation  of  wheat  in  per- 
manent alfalfa  fields  " 72  5-7 

"  Plant       introduction       notes 

from  South  Africa" 25  13-22 

"  Saragolla  wheat  "  25  9-12 

"  The   cultivation   of   the   Aus- 
tralian  wattle"    51  21-25 

statement  as  to  results  accom- 
plished in  introduction  of  for- 
eign seeds  and   plants 66  7-9 

Farm  practice  with  forage  crops  in  western  Oregon  and  west- 
em  Washington,  bulletin .\ 94  1-39 

Fecundation  process  in  Zamia 2  63-69 

Feeding  crops,  green  94  38 

Fennel,  dog,  description  of  seeds 84  35 

Fenug^reek  in  Algeria    80  83 

Egypt    62  61 

Ferguson,  Mabqaret  Clay,  bulletin  entitled   "A   preliminary 

study  of  the  germination  of 
the  spores  of  Agariciis  campes- 
testris  and  other  basidiomyce- 

tous  fungi"  .*! 16  1-43 

mushroom    germination    investi- 
gations          85  13-15 

Fertilizers,  manure  for  mushroom  growing , 85  23-31 

33-36 
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Fescue,  meadow,  in  Nebraska 59- 

western  Oregon  and  Washington 94 

Siberian,  in  south  Alaska 82 

Fiber  plants  in  Algeria 80 

Fig,  propagation  4fl 

Figs  in  Algeria  80 

Filosite  of  potatoes 87 

Filters,  supplementary  use  of  copper 76 

Filtration,  water,  and  copper  sulphate 100 

Flasks,  distillation,  used  in  moisture  determinations  of  grain..  99 

Flax  in  Egypt  62 

Florida,  avocado,  cultivation,  etc 61 

77 
Flour  and  bread,  durum  wheat,  chemical  and  baking  tests, 

remarks    70 

study    70 

color    70 

tests,    reports    70 

durum  wheat,  chemical  analyses 70 

Flowers,  calla  lily,  soft  rot,  bulletin 60 

Easter  lily,  propagation  from  seed,  bulletin 39 

tobacco,  structure  and  arrangement 96 

Fluorids  in  physiological  relations 45 

FoADEN,  Geobge  P.,  bulletin  entitled  "Notes  on  Egyptian  agri- 
culture"  ^ 62 

Fodder  crops,  northwestern  California 12 

Food  for  live  stock,  prickly  pear  and  other  cacti,  bulletin 74 

value  of  avocado , 77 

Forage,  berseem,  or  Egyptian  clover,  bulletin 23 

conditions  on  the  northern  border  of  the  Great  Basin, 

bulletin 13 

crops,  cultivated,  Northwestern  States,  bulletin 31 

in  Algeria  80 

Nebraska,  bulletin  59 

western   Oregon  and   western   Washington, 

bulletin 94 

suited  for  cultivation  in  south  Alaska 82 

plants,  Arizona   67 

classification 59 

miscellaneous,  in  central  Texas 13 

Nevada  and  Oregon 15 

on  alkaline  soils 15 

prickly  pear  and  other  cacti,  bulletin 74 

problems,  lines  of  investigation  imdertaken 10 

Forest   fires    in    western    Oregon    and    Washington,    seeding 

burned  areas  94 

products,  .  etc.     fSee    Pine,    Railroads,    Timber,     and 
Wood. 

Forestation  of  sand  dunes 57 

Forestry  in  Algeria 80 

Formation  of  the  spores  in  the  sporangia  of  Rhizopus  nigri- 
cans and  of  Phycomyces  nitens,  bulletin 37 

Fougala,  Algeria,  alkali  conditions ,.  53 

France,  potato  varieties 87 

sand  fixation 57 

Fruit,  apple,  nomenclature,  bulletin 56 

bearing  hedge  plants 25 

peach  and  pear,  cold  storage,  bulletin 40 

setting  without  pollination,   bulletin 22 

trees  frozen  in  1904,  paper 51 

tropical,  propagation,  bulletin 46 

Fruits,  apple,  bitter-rot,  bulletin 44 

control,  bulletin  93 

avocado,  bulletin  77 

in  Florida,  bulletin 61 

citrus,  diseases,  bulletin 52 
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Fruits,  cranberry  spraying  experkiients  in  1905,  paper 100  7-12 

date  varieties  and  date  culture  in  Tunis,  buUetin 92  1-112 

dates,  bulletin    53  1-155 

Persian  Gulf,  bulletin 54  1-32 

fig,  propagation   46  17-19 

grape  must,  unfermented,  buUetin 24  1-19 

in  Algeria  80  60-71 

"Pulton,  Sanfobd  Hamilton,  and  Powell,  George  Harold,  bul- 
letin entitled — 

"Cold  storage,   with  special   reference   to   the   pear   and 

peach" 40  1-28 

•*The  apple  in  cold  storage"  48  1-66 

Fung'i.  collection  for  distribution,  bulletin 8  1-31 

conditions  of  growth  16  30-33 

germination  of  the  spores  of  Agaricus  campestris  and 

other  basidiomycetous  fungi,  bulletin 16  1-43 

mushroom  growing  and  spawn  making,  bulletin 85  1-60 

nomenclature 8  7-31 

spcjbies  of  mushrooms  cultivated  in  exj)eriments 85  19-23 

spore  germination,  bibliography  16  39-40 

effect  of  acids  16  20-21 

and  alkalis  16  21 

age  of  spores  16  21-22 

light  16  21 

mycelium 16  26-28 

substances  tested  16  28-30 

experiments 16  13-30 

historical  review  of  investigations..  16  33-38 

methods  used  16  12-13 

new  factors  16  22-26 

FuBg>icides,  Bordeaux  mixture  for  cranberries,  paper 100  7-12 

Pung'ous  diseases,  citrus  trees  and  fruits,  bulletin 52  1-22 

Fungus,  apple  bitter-rot,  bulletin 44  1-54 

control,  bulletin  93  1-36 

"blue,"  on  western  yellow  pine 36  15-26 

color 36  24-26 

dissemination  of  spores  36  24 

effect  on  toughness  of  wood 36  20 

fruiting   organs    36  22-23 

growth  in  artificial  media 36  23-24 

relation  to  beetle  holes 36  20-22 

FVsarium  oxysporum,  dry-rot  of  potatoes,  bulletin....  55  1-26 

Polyporus  fraxinophilus,  on  white  ash,  bulletin 32  1-20 

Fusarium  oxysporum,  culture  media  55  55-59 

description    55  27-51 

distribution 55  51-52 

dry-rot  of  potatoes,  bulletin 55  1-62 

grovrth   55  34-49 

name  55  50-51 

remedial  measures  55  52-54 

(} 

Gabes,  geography  92  19-20 

Gafsa,  geography  92  20-21 

Gama  grass  in  central  Texas 13  43 

Garlic  in  wheat,  cost  of  removal 100  26-28 

experiments   in   removal   100  22-26 

loss  entailed   100  21-22 

quantity  before  and  after  treatment *..  100  26 

varieties 21  190 

Garlicky  wheat,  paper  100  21-30 

Garner,  Wightman  Wells,  paper  entitled  "Methods  of  terting 

the  burning  quality  of  cigar  tobacco" 100  31-40 

Germany,  analyses  of  soils  1  22 

potato    varieties 87  30 

sand   fixation   57  27-29 
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Germination  and  vitality  of  seeds,  hulletin 58  1-96 

of  mushroom  spores  85  12-1^ 

the  spores  of  Agfaricus  compestris  and  other 

basidiomycetous  fungi,  huUethi 16  1-43 

wild  rice  seed 90  7,  11-12 

tests  of  buried  seeds 83  11-19 

Gluten  in  wheat,  improvement  in  quality 78  91-95 

Goat  raising  in  south  Alaska 82  21 

Goats  in  Algeria 80  90 

Arizona  67  34 

prickly  pear  for  feeding 74  30 

Golden  seal,  paper  51  35—46 

collection  and  preparation  of  root 51  39 

cultivation  51  40-44 

description  of  plant. 51  37-38 

rhizome,   or   rootstoek 51  38-39 

diminution  of  supply 51  3&-40 

habitat  and  range 51  36 

history    51       '        35-36 

market  conditions 51  4.V46 

names,  common 51  36 

Grafting  fig,  loquat,  mango,  and  tea 46  8-23 

Grafts,  apple,  manner  of  v^rrapping 100  15 

results  of  wrapping 100  16-18 

Grain,  grade  standards   41  13-14 

uniformity 41  14—13 

grading    41  10-13 

hay    31  22 

inspection    41  10 

moisture  determinations,  description  of  apparatus 99  13-21 

oil  required  99  12-13 

preparation  of  samples 99  10-12 

results     made     with    water 

oven,  comparison  99  21—23 

quick  method  of  determining  moisture,  bttlletiu 99  1-24 

Grains,  small,  in  Nebraska 59  48 

Gram,  or  chick-pea,  in  central  Texas 13  61-62 

Grama,  blue,  in  Nebraska. 59  39 

grasses  in  central'Texas 13  43-45 

side  oats,  in  Nebraska 59  3&-37 

Grape,  composition    24  10 

juice,  analysis  24  19 

fermentation,  causes  24  10 

prevention  24  10-11 

manufacture,  California 24  11-14 

Eastern  States  24  14-16 

home   24  1&-17 

prices  and  statistics 24  19 

recipes   24  18-19 

unfermented,  historical  notes 24  9-10 

uses  24  17-19 

lime  and  magnesia  requirement 1  28-30 

must,  manufacture  and  preservation,  bulletin 24  1-19 

Red  Hanepoot  variety 25  14 

varieties,  seedlings,  Cape  of  Good  Hope 25  14—16 

Vitis  rupestris  Le  Roux 25  16 

metallica 25  15 

Grapes  in  Algeria 80  60-64 

Grass,  alpine  meadow,  description  84  29-30 

growing  and  handling 84  14 

annual  meadow,  description 84  29 

blue,  Kentucky,  seed,  bulletin 19  1-19 

brome,  awnless    31  22-23 

in  Nebraska  59  23-25 

smooth,  in  central  Texas 13  50 

western,  in  Nebraska 59  40 
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Grass,  Colorado,  in  central  Texas 13 

fowl  meadow,  description   84 

growing  and  handling 84 

Johnson,  extermination  experiments,  paper  72 

implements  used  72 

methods  of  treatment 72 

hay  production 72 

investigations,  bulletin  11 

poisonous  action,  paper 90 

June  (Kentucky  bluegrass),  characters 84 

description 84 

growing  and  handling 84 

lands  of  the  south  Alaska  coast,  bulletin 82 

nerved  manna^  description 84 

orchard,  paper  100 

reed  meadow,  description 84 

rescue,  seeds  25 

Rhodes   25 

rough-stalked  meadow,  characters,  distinguishing 84 

description 84 

growing  and  handling 84 

seeds,  rescue  grass  and  chess,  paper 25 

tall  manna,  description 84 

water  meadow,  description 84 

wood  meadow,  characters,  distinguishing 84 
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growing  and  handling 84 
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plants,  Alaska,  bulletin  82 
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letin 74 
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distribution  10 
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Hawkweed  seeds,  description 84 
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crops    of    the 
Northwestern 

States  " 31 

"  Methods  used  for 
controlling  and 
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Horses  in  Algeria  80 
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the  Jerid,   xunis 92  31-33 

Italy,   analyses  of  soils 1  22 

/ 

J 

Jamaica  yam  cultivation 27  12-15 
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extermination,  paper  72  15-22 

nutritive  value  11  20-22 
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K 
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Late-blight  and  rot  of  potatoes 87  19-lB 
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effect 60 
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paper  entitled  "Liming  of  soils  from  a  physio- 
logical standpoint"  1  9-35 

Lroquat,  propagation  46  15-17 

Louisiana,  analyses  of  .soils 1  18 

Lupine,  Alaska  82  17-18 

experiments  with  lime 1  17 

Lupines  in  Egypt 62  61 

Lyon,  Thomas  Lyttleton,  bulletin  entitled  "Improving  the 

quality  of  wheat" 78  1-120 

and  Hitchcock,  Albert  Spear, 
bulletin  entitled  "Pasture, 
meadow,   and    forage    crops    in 

Nebraska"   59  1-64 

M 

Maoaroni  and  semolina,  manufacture,  bulletin 20  1-31 

^"n^  comparison  of  foreign  and  domes- tu* 3          '     41-43 

cooking  and  serving,  methods 70  20-21 

recipes  70  21-31 

demand    20  10-11 

exportation,  possibility 70  20 

good,  characteristics  70  13-14 

industry,  development  in   France 20  10-11 

manufacture  20  13-14, 

24-29 

manufacturers  in  United  States,  list 70  16-20 

process  of  manufacture 70  14-15 

use  of  durum  wheat  70  13-31 

macaroni  wheat 3  29-44 

wheat,  saragolla  25  9-12 

wheats,  bulletin 3  1-62 

See  also  Wheat,  durum. 
McKenney,    Randolph    Evans    Bender,    paper  entitled  "The 

wilt  disease  of  tobacco  and  its  control" 51  5  8 

Madarake  or  Ummon-chiku  bamboo 43  28 

Mag-nesia  and  lime  in  animals,  proportion 45  65-67 

relation  to  plant  growth,  bulletin 1  1-53 

in  plants,  distribution  - 45  35-37 

seeds   45  58-59 

role,  in  the  soil 1  37-38 

Magnesium  chlorid,  resistance  of  wheat  varieties 79  25-26 

34-36 

salts,  injurious  action   1  10 

necessity  for  fungi 45  59-60 

physiological  role  45  35-70 

poisonous  action 45  49-52 

replaced  by  beryllimn  salts 45  60-63 

sulphate,  resistance  of  wheat  varieties 79  23-25 

34-30 
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BulleUa. 
Maize.    See  Corn. 

Manganese  in  plants. _ „ 45 

Mangel-wurzels  in  western  GTregfon  and  Washington 94 

Mango,  budding  46 

culture  28 

requirements    28 

description  28 

diseases  28 

in  Porto  Rico,  bulletin 28 

introduction  of  new  varieties 28 

market 28 

origin 28 

packing  and  shipping 28 

Porto  Rican  forms : 28 

propagation,  methods  ...., 28 

46 

seedling  stocks 46 

uses 28 

varieties  to  be  introduced 28 

Manila  hemp,  propagation 46 

Manufacture  and  preservation  of  unfermented  grape  must, 

bulletin   - 24 

of  semolina  and  macaroni,  bulletin 20 

Manure  for  mushroom  growing. 85 

Martynia,  varieties 2 1 

Massachusetts,  Cape  Cod  sand  dunes,  reclamation,  bulletin 65 

May,  David  William,  paper  entitled  "Experimental  study  of 

the  relation  of  lime  and  magnesia  to  plant  growth" 1 

Mayweed  seeds,  description  84 

Meadows,  orchard  grass  100 

Means,  Thomas  Hebbert,  and  Kearney,  Thomas  Henry,  bul- 
letin entitled  "Agricultural  Explorations  in  Algeria  " 80 

Medicinal  plants,  wild,  of  the  United  States,  bulletin 89 

Melon,  muskmelon,  varieties  21 

watermelon,  varieties  21 

Menthol  and  peppermint  oil '. 90 

Merrill,  Elmer  Drew,  bulletin  entitled  "The  North  American 

species  of  Spartina"  9 

Mesquite,  curly,  in  central  Texas 13    . 

Method  of  destroying  or  preventing  the  growth  of  algee  and 
certain  pathogenic  bacteria  in  water  supplies,  bul- 
letin      64 

quick,  for  determining  moisture  in  grain,  bulletin 99 

Methods  of   testing   the    burning    quality    of    cig^r    tobacco, 

paper ! 100 

used  for  controlling  and  reclaiming  sand  dunes,  bul- 
letin      57 

Mexico,  avocados 77 

southern,  Castilla  49 

Microspira  comma,  effect  of  copper 64 

76 

Microspores  in  Zamia,  development -. 2 

Millet,  Japanese  barnyard,  in  Nebraska 59 

Millets  in   central   Texas 13 

Egypt    , 62 

Nebras-'ka    ^  59 

Mineral  compounds  in  organisms  "*45 

constituents  in  organisms  45 

nutrients  in  plants,   bulletin 45 

low  atomic  weight  45 

salts,   value    45 

substances,  functions   45 

Minnesota,  analyses  of  soils  1 

experiments  with  hairless  Orel  red  clover 95 

Miscellaneous  Papers,  bulletin 25 
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11-13 
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35 
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1-98 

1-76 
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26-27 

1-16 
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1-44 
1-24 

31-40 

1-36 
24-25 

25-28 

34-36,  39 

46 

16-19 

41 

46-47 

59-60 

46-47 

12-13 

9-16 

1-70 

15-16 

14-15 

13 

20 

31-35 

1-82 
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Bulletin.  Page. 

IbCiscELLANEOUS  Papbrb,  bulletin 51  1-45 

72  1-30 

90  1-34 

100  1-83 

M[itsiiinata,  a  Japanese  paper  plant 42  9-17 

leather  paper  manufacture 42  15-17 

paper  manufacture  42  14-15 

plant    -. 42  11-14 

cultivation    42  12-14 

Moisture  determinations  of  grain,  percentafife  basis 99  8-9 

preparation  of  samples 99  10-12 

quality  and  quantity  of  oil 

required    99  12-13 

quick  method,  hulletin  99  1-24 

MooBX,  Geobge  Thomas,  bulletin  entitled  '*Soil  inoculation  for 

legumes;    with    reports    upon    the 
successful  use  of  artificial  cultures 

by  practical  farmers"  71  1-72 

and  Kellebman,  Kabl  Fbederic,  bul- 
letin entitled — 
"A  method  of  destroying  or  pre- 
venting the  growth  of  algte  and 
certain  pathogenic  bacteria  in 

water  supplies" 64  1-44 

"Copper  as  an  alg'icide  and  disin- 
fectant in  water  supplies" 76  -1-55 

Mosaic  disease  of  tobacco,  hulletiti 18  1-24 

M'raier,  Algeria,  alkali  conditions 53  88-89 

Mxilbcrry,  planting    34  16-17 

-                   propcLgation  by  cuttings  34  9-11 

grafting   and   budding 34  13-16 

seeds    34  11-13 

pruning 34  17-18 

soil    34        "  16 

Mules  In  Algeria 80  89 

Mushroom  growing,  acidity  and  alkalinity  aflFecting  growth  ...  85  30-31 

and  spawn  making,  bulletin -85  1-60 

beds,  installation  85  37 

spawning  and  casing 85  38-39 

caves  in  the  United  States 85  48-49 

compost  used  and  its  preparation 85  33-36 

cooperative  experiments  85  47-48 

culture  in  open  air 85  49-51 

experiments  at  Columbia,  Mo 85  39-48 

general  conditions  and  history 85  10-11 

germination  studies  85  12-18 

earlier  work  85  12-14 

experiments    85  14-18 

market   conditions    85  11-12 

nutrition  experiments  85  23-31 

results  of  growth  on  various  media 85  23-31 

species  cultivated  in  experiment.s 85  19-21} 

46-47 

temperature  and  moisture     85  31-33 

tissue  cultures   85  18-23 

variability  of  product 85  45-46 

yield  of  experimental  beds 85  39-45 

spawn  making    85  52-58 

a  "chance"   method 85  52-53 

commercial   process   85  55-58 

pure-culture   method     85  53-54 

a  "selective"  method 85  53 

tissue-culture  method   85  54-55 

vitality    85  58-60 
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Balletln. 
Mushrooms,  germination  of  the  spores  of  Agaricus  campestri.s 

and  other  basidiomycetous  fungi,  hullethi 16 

Must,  grrape,  manufacture  and  preservation,  bulletin 24 

Mustard,   varieties  ^ 21 

N 


Names,  common  and  scientific,  of  grasses  and  forage  plants, 

index   


seeds  and  plants  imported, 
index    


scientific,  of  grasses  and  forage  plants,  index, 
varieties  of  f^ples,  list 


cotton,  list  

•dates  in  Tunis,  list 

Oued  Souf,  list.- 

on  Persian  Gulf,  list. 


*.*   ^ngi,  list. 


•  '  ^^ettuce,  list ,..• 

••  ••  ^rtiedlcinal  plants,  wild,  list 

:  .peppers,  list  

.    soy  beans : 

.  .    tobacco,  list •. 

vegetables,  list 

Natal  pineapple 

Nebraska,  annual  forage  crops ,.^ 

climatic  and  soil  conditions .•...^* 

crops , 

experiments  with  hairless  Orel  red  clover 

grasses,  native .*.... 

pasture,  meadow,  and  forage  cropfe,  bulletin 

pastures  and  meadows .;..... 

tame   ...: 

physiography 

rainfall   

soil   

temperature  

Needle  grass  in  central  Texas 

Nefzaoua,  geography 

Nematodes,  cowpea  disease  

plants  aflFected  

resistant  plants  and  stocks 

treatment  

Netherlands,  sand  fixation 

Nevada,  date  palm  suitable 

northern,  forage  conditions,  bulletin 

northwestern,  forage  conditions,  bulletin 

New  Mexico,  date  palm  suitable 

Nile  Valley  forage  and  soiling  crop,  berseem,  bulletin 

Nitragin.  cultures  of  nitrogen-gathering  bacteria 

Nitrogen  content  of  wheat,  conditions  affecting 

relation  of  size  of  kernel 

specific  gravity 

yield  affected  by  length  of  grow- 
ing period  

to  the  acre 

fixation  by  legumes,  bulletin , 
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P«gt 

1-43 

1-19 

241-244 


12 

79-,Sl 

15 

59-60 

38 

47-51 

59 

57-61 

T;-) 

25-26 

5 

75-79 

66 

317-333 

97 

239-255 

9 

16 

68 

61-64 

56 

21-374 

387-395 

25 

47-55 

92 

55-94 

86 

25-26 

54 

21-27 

8 

8-31 

69 

80-103 

89 

7-76 

6 

13-19 

98 

12-2« 

91 

11-15 

21 

15-402 

25 

20-22 

59 

45-50 

59 

13-16 

59 

16-18 

95 

22-27 

59 

42-43 

59 

1-64 

59 

42-45 

59 

44 

59 

15 

59 

13-14 

59 

16 

59 

14-15 

13 

47^8 

92 

17-19 

17 

23-36 

17 

24-25 

17 

29-36 

17 

27-29 

57 

22-25 

53 

125-126 

15 

1-60 

38 

1-52 

53 

133-134 

23 

1-20 

71 

21-22 

78 

40-46 

78 

33-37 

78 

39-40 

78 

104-111 

78 

72-76 

71 

1-72 

INDEX   TO   BULLETINS   1   TO   100.  79 

Bulletin.  I*ai(e. 

Nitrogen  fixation  by  legfumes,  paper  72  23-30 

100  73-83 

how  and  where  supplied  to  legumes 71  31-34 

how  fixed  by  legumes 71  9-12 

infection  by  legumes  without  forming  nodules 71  36-37 

See  also  Bacteria,  Legumes,  and  Soil  inoculation. 

Nodule  formation,  effect  of  lime 100  74-76 

soil  conditions 100  76-79 

See  also  Bacteria,  Legumes,  and  Nitro- 
gen? 

Nomenclature,  apple,  hulletiti 56  1-395 

fungi,  bulletin 8  1-31 

lettuce,  bulletin 69  1-103 

medicinal  plants,  wild,   bulletin.' 89  1-76 

peppers,  bulletin 6  1-19 

soybeans,  bulletin 98  1-30 

vegetables,  bulletin 21  1-402 

See  also  Names. 

North  American  species  of  Agrostis,  bulletin  68  1-68 

Leptochloa,  bulletin    33  1-24 

Spartina,  bulletin  9  1-16 

Dakota,  analyses  of  soils .'. 1  20 

experiments  with  hairless  Orel  clover 95  35-39 

Northwestern  States,  cultivated  forage  crops,  bulletin 31  1-28 

description  of  regions 31  9-15 

Notes  on  Egyptian  agriculture,  bulletin 62  1-61 

Novelties  and  specialties,  seeds,  distribution  circulars 25  26-46 

Nursery  trees  frozen 51  18 

Nurserymen,  suggestions  regarding  apple  grafts 100  19 

seedling  apple  trees 90  16-17 

"  Nutrients,  mineral,  in  plants,  bulletin 45  1-70 

Nuts,  Spanish  almonds,  bulletin 26  1-16 

() 

Oakley,  Russell  Arthur,  paper  entitled  "Orchard  grass" 100  45-56 

Oat-grass,  tall,  in  Nebraska 59  39 

Oats  and  wheat  in  central  Texas 13  65-66 

in  Algeria  ^ 80  76 

sown  with  red  clover 94  15 

Observations  on  the  mosaic  disease  of  tobacco  and  its  control, 

bulletin 18  1-24 

Oil  of  peppermint 90  26-29 

quality  and   quantity  required   for  moisture   determina- 
tions of  grain 99  12-13 

Okra,  varieties  21  244-246 

Oliver,  George  Watson,  bulletin  entitled  "Budding  the  pecan"..  30  1-20 

"Silkworm  food 
plants :  C  u  1 1  i  v  a- 
tion  and  propaga- 
tion"    34  1-20 

"llie  propagation  of 
the  Easter  lily 

from  seed"  .\.  39  1-24 

"The  propagation  of 
tropical  fruit  trees 

and  rth?r  plants"....  46  1-28 

Olives  in  Algeria 80  64-66 

Onion,  varieties  21  246-263 

Onions  in  Egypt 62  58-59 

Orach,  varieties  21  264 

Orange  and  pomelo,  leaf-spot    52  15 

wither-tip   52  16 

See  also  Citrus  fruits. 

leaf-rust  of  Agropyron  and  Elymus 63  17 

Orchard  grass,  paper 100  45-56 
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Orchard  grass,  hay    100 

in  Nebra.vka  59 

Northwestern  States  31 

Oregon  and  Washington,  wes-tern 94 

meadows,  life  100 

mixtures  with  red  clover,  etc 100 

pasture  lO'^ 

seed  100 

handling  the  aftergrowth 100 

harvesting   *. 100 

oth?r  grasses  in  seed  fields  100 

thrashing  100 

value  of  straw 100 

weeds  in"  seed  fields 100 

seeding 100 

uses  and  value 100 

Orchards,  apple,  results  of  spraying  for  bitter-rot 93 

Oregon,  eastern,  forage  conditions,  bulletin 38 

southern,  forage  conditions,  bulletin 15 

western,  forage  crops,  bulletin 94 

rainfall,  etc 94 

Orel,  Kussia,  soil  and  climate 95 

source  of  hairless  red  clover 95 

Obton,  William  Allen,  paper  entitled  "The  wilt  disease. of 

the  cowpea  and  its  control" 17 

and  Webber,  Herbert  John,  paper 
entitled  "A  cowpea  resistant  to 
root-knot  (Heterodera  radiclcola)*'     17 

Oued  Souf,  Africa,  agriculture  without  irrigation,  bulletin....  86 

climate  86 

date  gardens   86 

care  of  palms 86 

harvest 86 

manuring   86 

planting    86 

sand  encroachments  86 

varieties    86 

yield  86 

description  of  region 86 

population  86 

soils  86 

temperatures    86 

water  supply  86 

Ourlana,  Algeria,  alkali  conditions 53 

Oxen,  prickly  pear  for  feeding 74 

p 

Pacific  coast,  upper,  region,  description 31 

Palm,  date,  and    its   utilization    in   the   Southwestern    States, 

bulletin   23 

age  of  bearing ^ 53 

alkali    resistance    53 

care  necessary  jn  growing 53 

cold-air  drainage 53 

resistance    53 

distance   between    trees 53 

drainage    53 

historical  description   53 

in  Tunis,  culture 92 

harvesting    92 

irrigating    92 

labor  and  tenantrv  svstem 92 

male  palms  and  pollinating 92 

manuring    92 

methods  of  culture 92 
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21 
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Palm,  date,  in  Tunis,  planting    92  46—47 

preparing  the  land 92  45 

preserving  the   fruit 92  54-55 

propagation   92  51-52' 

ripening  of  fruit 92  51-52 

size  and  value  of  gardens 92     .  41-42 

varieties    92  55-106 

irrigation    53  44-50 

male  trees  required    53  23 

varieties    53  24-25 

offshoots    53  20-22 

on  Persian  Gulf,  diseases  and  jjests 54  27-28 

irrigation    54  14-19 

location-  of   gardens 54  11-13 

planting  young  trees 54  19-20 

pollination    54  20 

.     soils    54  13-14 

treatment    54  19-20 

subsidiary  cultures   54  19 

varieties  * 54  21-28 

Bagdad  sorts  *. 54  22-24 

Bassorah  sorts   54  24-25 

Bunder   Abbas   sorts....  54  25 

Guadur  sorts  54  27 

Hassa  sorts 54  25 

Jask  sorts  54  25 

Maskat  sorts   54  2.">-27 

pollination    53  26-29 

propagation    53  18-25 

rain,  effects  53  52-58 

resistance   to   cold '. 53  59-61 

seedlings   53  18-20 

shelter  for  fruit  trees 53  43-44 

subsidiary  cultures   53  115 

sunshine  necessary   53  58 

water  necessary   53  44-49 

wind,   effects    53  70-72 

dwarf,  in  Algeria 80  98 

See  also  Date. 

Panicularia,   descriptions  of   species , 84  31 

Paper  plant,  Japanese,  mitsumata 42  9-17 

Parsley,  varieties   21  264-268 

Parsnip,  varieties  21  268-272 

Pasture,  meadow,  and  forage  crops  in  Nebraska,  bulletin 59  1-64 

Pastures,  orchard  grass  100  50 

Washington  State,  alternation 75  23-24 

mountain   areas   75  17-20 

protection   75  20-23 

semiarid  lands   75  15-17 

use  too  early  in  spring 75  24 

winter  grazing  75  13-15 

Patterson,  Flora  Wambaugh,  bulletin  entitled  "A  collection 

of  economic  and  other  fungi  prepared  for  distribution  " 8  1-31 

Pea.     See  Peas. 

Peach,  cold  storage,  bulletin 40  1-28 

orchards  frozen,  treatment 51  15-17 

Peanuts  in  central  Texas 13  66-67 

Egypt 62  60-61 

results  of  inoculation 71  70 

varieties 21  293 

•  Pear,  cold  storage,  bulletin 40  1-28 

keeping  quality,  influence  of  delayed  storage 40  14-1 ' 

different  temperatures 40  15-1) 

maturity 40  13-14 

type  of  package 40  16-18 

wrapper 40  18-19 
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Pear,  prickly,  and  other  cacti  as  food  for  stock,  bulletin 71 

burners    74 

chopping* 74 

cost  of  feeding' 74 

methods  of  feeding  to  stock 74 

handling 74 

plantations 74 

postulates  of  feeding  dacti, 74 

removal  of  edge  of  joints 74 

singeing  the  spines  over  a  fire 74 

with  a  torch 74 

species  of  value  for  forage 74 

steaming  74 

thickets,  destruction 74 

time  required  for  new  crop 74 

torches  for  burning  cacti 74 

use  as  stock  food,  history 74 

yield  as  forage 74 

trees,  frozen,  treatment 51 

Peas  and  beans  in  central  Texas 13 

Canada  field,  in'  Nebraska 59 

field  31 

94 

in  central  Texas 13 

results  of  inoculation 71 

garden,  effect  of  inoculation 100 

results  of  inoculation 71 

varieties 21 

sweet,  results  of  inoculation 71 

Pecan,  budded  trees,  transplanting 30 

budding,  bulletin : 30 

difficulties 30 

importance 30 

methods 30 

buds,  location 30 

of  current  season,  experiments 30 

selection 30 

starting  into  growth 30 

seedling  stocks 30 

Pepper.     See  Peppers. 

Peppergrass  seeds,  description 84 

Peppermint,  paper 90 

conditions  injurious  to  crop - 90 

countries  where  grown 90 

cultivation  in  United  States 90 

methods. 90 

description  90 

distillation  of  oiL 90 

harvesting  90 

oil  and   menthol 90 

exports 90 

prices  90 

still,  description   90 

Peppers,  American  varieties,  bulletin 6 

list 21 

Perfumery  plants  in  Algeria 80 

Persian  Gulf  dates,  bulletin 54 

region,  agricultural  conditions 27 

climate 54 

description 54 

soil   conditions 54 

Philippine  Islands,  agricultural  conditions 35 

cultivation  of  Manila  hemp 46 

milch  cattle  and  carabaos  for 27 

opportunities  for  agricultural  end  botan- 
ical research. 27 
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69 
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15 
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Balletln. 

Philippine  Islands,  rubber  culture... 49 

Phosphoric  acid  in  chlorophyll 45 

physiological  role 45 

relation  to  protelds  and  to  division  of  cells....  45 

Phycomyces  nitens»  formation  of  spores,  bulletin 37 

Phyllostachys  aurea 43 

bambusoides  43 

castillonis    ." 43 

henonis  43 

marliacea 43 

mitis  43 

nigra  ...; 43 

^    quilioi 43 

See  aUo  Bamboos  and  Bambusa. 

Physiological  role  of  mineral  nutrients  in  plants,  bulletin 4.') 

.PiETEBs,  Adrian  John,  and  Bbown,  Edgar,  bulletin  entitled 
**  Kentucky     bluegrass     seed :      Harvesting,     curing,     and 

cleaning"    19 

Pigweed  seeds,  description 84 

Pine,  western  yellow,  "blue"  wood 36 

decay  36 

growth  of  blue  color 36 

lasting  power  36 

nature   36 

strength    36 

"bluing"  and  "red-rot,"  bulletin 36 

death  of  trees 36 

diseased  wood,  disposal    36 

quantity   36 

value 36 

inspection  of  timber 36 

"red-rot"  36 

cause  36 

conditions  favoring 36 

final     stages     and      fruiting 

organs    36 

rate  of  growth 36 

See  also  Timber  and  Woo<l. 

Pineapple,  Natal  ~ 25 

Pinkroot,  chief  substitutes  100 

drug  so  known,  paper 100 

rae&ods  of  distinguishing 100 

minor  adulterants  100 

trade  varieties  100 

PcPEB,  Charles  Vancouver,  bulletin  entitled  "Grans  lands  of 

the  south  Alaska  coast" 82 

Pistillate  cones  in  Zamia,  development 2 

Plant  breeding,  potatoes   » 87 

tobacco,  bulletin 96 

growth,  relation  of  lime  and  magnesia,  paper 1 

introductions  from  Japan,  bulletin 42 

Plantain,  English,  description  of  seeds 84 

Plantains  in  Arizona 4 

Plants  and  seeds  imported,  Inventorv  No.  9,  bulletin 5 

10,  bulletin  66 

11,  bulletin  97 

drug,  wild,  bulletin 89 

marine,  percentage  of  lime  and  magnesia  content 1 

mineral  nutrients,  bulletin 45 

of  Arizona  4 

67 

propagation,  bulletin  46 

Plym,  Kafir,  as  a  shade  tree 25 

trees,  frozen,  treatment 51 

Poa,  or  bluegrasses,  comparison  of  characters 84 

descriptions  of  species 84 
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Bulletin. 

Poa,  or  bluegrasses,  key  to  commercial  seeds 84 

seeds  of  common  species  in  her- 
baria      84 

Budetica,  description    84 

growing  and  handling 84 

See  also  Bluegrass  and  Bluegrasses. 

Poisonous  action  of  Johnson  grass,  paper. 90 

plants,  California,  northwestern  12 

Nevada  and  Oregon 15 

Pollen  tube  in  Zamia,  development 2 

Pollination,  artificial,   bulletin  22 

experiments  with  blossoms  of  cotton 22 

Datura   tatula    22 

orange    22 

tobacco    22 

tomato    22 

premature,  injurious  effects,  with  general  notes 
on  artificial  pollination  and  the  setting  of  fruit 

without    pollination,    bulletin 22 

PolyporuK  fraxinophilus,  diseas-e  of  white  ash,  bulletiu 32 

distribution    32 

method  of  attack 32 

remedies   32 

sporophores   32 

Porto  Hico,  avocados 77 

Castilla    (rubber)    culture 40 

mango,    bulletin 28 

Potassium  bromid,  effect  on  plants 45 

chlorid,  value  for  buckwheat 45 

phosphate  as  a  cell  constituent 45 

salts,  formation  of  starch  and  protein 45 

physiological   superiority     45 

replaced  by  rubidium  salts 45 

Potato  culture   in   Europe 87 

diseases,  blackleg    87 

filosite,   or   growing-out.. 87 

internal    brown-spot    87 

late-blight   and   rot 87 

leaf-spot 87 

scab  and  scablike  discus*  s 87 

resistance 87 

sweet,  in  central  Texas 13 

Potatoes,  best  varieties  in  United  States  and  Canada 87 

disease  resistance,  buUvlin 87 

resistant    varieties,    America 87 

Europe    87 

dry-rot  due  to  Fusarium  oxys|X)rum,  bulletin 55 

effect  of  disease 55 

fertilizers  on   resistance  55 

literature    55 

remedial    measures    55  . 

Powell,  Georce  IIabold,  and  Fi'LTON,  San  ford  Hamilton,  bul- 
letin entitled — 

"Cold   storage,   with   special    reference   to   the   pear   and 

]x»ach"    40 

**The  apple  in  cold  storage" : 48 

I*rairie  dogs  67 

Preclpit^ition.    See  Uainfall. 

Preliminary  study  of  the  germination  of  the  spores  of  Aga- 

ricus  campestris  and  otlier  basidiomycetous  fungi,  bulletifi..  16 

Prickly  pear  and  other  cacti  as  food  for  stock,  bulletin 74 

cutters    74 

effect  of  food   upon  stock 74 

ensilage    74 
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l^ickly  pear,  food  for  cattle 74 

cows,   dairy   rations 74 

milk    production    74 

hogs    74 

oxen    74 

sheep   and   g-oats 74 

machines  for  cutting  cacti 74 

Principles  of  mushroom  growing  and  mushroom  spawn  mak- 
ing, bulletin  85 

Propagation  of  the  Easter  lily  from  seed,  bulletiti 39 

tropical  fruit  trees  and  other  plants,  bulletin..  46 

Proteid  nitrogen,  increase,  results  of  breeding 78 

Proteids  in  wheat  kernel,  selection  to  increase  quantity 78 

Prothallus   in  Zamia,   development 2 

Pseudomonas  campestris,  black-rot  bacterium,  bulletin 29 

Puccinea  vexans,  rust 63 

Puget  Sound,  farm  practices  in  territory  near,  bulletin 94 

Pumpkin,  varieties  21 

Punjab,  Brij^ish  India,  agricultural  conditions 35 

Q 

Quick  method  for  the  determination  of  moisture   in  grain, 

hulletin 00 

R 

Radish,  varieties  2 1 

Ragan,  William  Henby,  bulletin  entitled  ^'Nomenclature  of 
the  apple ;  a  catalogue  of  the  known  varieties  referred  to  in 
American  publications  from   1804  to   1904,"  with  additions 

and   corrections 56 

Kailroads,  ballast,  Kurope 14 

cross-ties,  Europe  14 

form 14 

impregnation 14 

kinds  of  timber 14 

prevention  of  splitting 14 

removal  and  disposal 14 

specifications 14 

stacking 14 

United  States  14 

experiments 14 

rail  fastenings.  P2urope 14 

tie  plates,  Europe 14 

See  also  Pine,  Timber,  and  Wood. 

Rainfall   In  Alaska 82 

Algeria   80 

Arizona    4 

67 

Nebraska   59 

Oregon  and  Washington,  western 1)4 

Tunis    <J2 

Rampion.  varieties 21 

Rangfe  conditions  in  Nevada  and  Oregon 15 

northwestern  California.  htiUftin 12 

feed,  Arizona  67 

improvement  in   Arizona,   bulletin 4 

67 

central  Texas,  bulletin 13 

investigations  in  Arizona,  bulletin 4 

67 

management  in  the  State  of  Washington,  hulletin 75 

Ranges,  Arizona,  overstocking,  etc.,   bulletin 4 

67 

northwestern  California,  bulletin 12 

carrying  capacity 12 
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Ranges,  Washington,  changes  in  handling 38 

Oregon,  California,  and  Nevada,  abusei?..  38 

condi- 
tions 
and 

plants  38 

Rape 31 

in  central  Texas 13 

Nebraska  59 

Oregon  and  Washington,  we^tern 94 

seed  crop  94 

sown  with  red  clover 94 

Recent  foreign  explorations  bearing  on  agricultural  develop- 
ment of  Southern  States,  huUetiti. „ 35 

Reclamation  of  Cape  Cod  sand  dunes,  bulletin 65 

Records  of  seed  distribution  and  cooperative  experiments  with 

grasses  and  forage  plants,  bulletin 10 

Red  clover,  new  type,  bulletin 95 

See  alao  Clover,  red. 

Red-rot  and  bluing  of  western  yellow  pine,  bulletin 36 

Redtop : 31 

false   (fowl  meadow  grass),  description 84 

growing  and  handling....  84 

in   Nebraska 59 

Refrigeration,  mechanical,  principles 48 

Relation  of  lime  and  magnesia  to  plant  growth,  bulletin 1 

Rescue  graFs  and  chess,  seeds,  paper 25 

in  central  Texas 13 

Reservoirs,  eradication  of  alga;  and  pathogenic  bacteria,  bul- 
letin      64 

76 

Resistance  to  disease,  potatoes,  bulletin 87 

Resistant  cotton  plants,  bulletin ^ 88 

Rhizopus  nigricans,  formation  of  spores,  bulletin 37 

Rhode  Island,  analyses  of  soils 1 

Rhodes  grass 25 

Rhubarb,  varieties 21 

Rib-grass  seeds,  description 84 

Rice,  conditions  in  United  States 35 

in  Egypt  62 

wild,  artificial  propagation  50 

botanical  description  50 

diseases   50 

distribution  and  habitat 50 

90 

fall  seeding  versus  spring  seeding.... 90 

life  history  and  natural  propagation 50 

planting  50 

salt-water  limits,  paper 72 

seed,  food  value 50 

germination  90 

effect  of  tL'mperature 90 

tests 90 

harvesting    50 

packing  for  transportation 90 

preparation  for  food 50 

storage  and  germination,  paper 90 

experiments  90 

-methods  50 

90 

uses  and  propagation,  bulletin 50 

varietii's    50 

RiTTUE,  Edward  Cooper,  and  Town  send,  Chari>es  Orrin,  bul- 
letin entitled  "The  development  of  single-germ  beet  seed"....  73 

River  deposits,  analyses 1 

Robinson,  Thomas   Raiph.  and   Kellerman,  Karl  Frederic, 

paper  entitled  "  Conditions  affecting  legume  inoculation  "....  100 
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Rocky  Mountain  region,  description 31  11-12 

Rours,  Petes  Hen  by,  bulletin  entitled  "The  avocado  in  Florida ; 

its  propagation,  culti- 
vation, and  market- 
ing"    61  1-36 

"Witiier-tip  and  other  dis- 
eases of  citrus  treer> 
and  fruits  caused  by 
Ck>lletotrichuin    gloeoc-- 

porioides"    52  1-22 

Rooi-bloem,  com  parasite 25  18-20 

Root  crops  in  western  Oregon  and  Washington 94  35-38 

Root-knot  of  cowpea,  description  17  23-24 

extent    17  25-27 

methods  of  treatment 17  27-29 

plants  affected 17  24-25 

resistant  varieties  17  29-36 

Roquette,  varieties  21  333 

Rubber  culture,  status   49  13-18 

uncertainties 49  14-16 

plantations,  management  49  76-78 

requirements  for  success 49  80-82 

security  of  investments 49  78-80 

83-84 

production  and  climate 49  39-47 

tree.  Central  American,  culture,  bulletiri .49  1-86 

improvement  by  selection 49  31-32 

latex,  or  milk    49  32-39 

40-43 

functions    49  34-35 

•38-39 

structure  49  35-36 

Para   49  45-47 

«         See  also  Castilla. 

Rubidium  salts,  action  on  fungi 45  33 

in  place  of  potassium  salts 45  31-32 

Rush,  field,  description  of  seeds 84  37 

slender,  description  of  seeds 84  37 

wood,  description  of  seeds 84  37 

Russia,  analyses  of  soils 1  21 

Russian  red  clover,  new  type,  bulletin 95  1-48 

Rust,  Aecidium  tuberculatum  63  27-28 

crown,  of  oats 63  13-14 

of  Agropyron    63  15-17 

Agrostis    63  17-18 

Chloris 63  18 

cocklebur   63  26 

Cottonwood    63  18-19 

Elymus 63  15-17 

Euphorbia    63  9-11 

Peucedanuni  foeniciilaceuni  63  28-29 

sunflower   (53  11-13 

velvet  leaf  63  26-27 

willow  63    .  18-19 

Puccinea  vexans  63  22-25 

Rusts,  emergency  adaptations  63  21-25 

investigations,  bulletin 63  1-32 

perennial  species  63  27-29 

segregation  of  host  plants 63  14-19 

winter  resistance  of  uredo 63  19-21 

Ruta-bagas  in  western  Oregon  and  Washington 94  35-37 

Rye,  beach,  in  south  Alaska 82  16-17 

grass,  perennial  31  25 

wild,  in  Nebraska 59  40-41 

grasses  in  western  Oregon  and  Washington 94  26-27 

wild,  in  central  Texas 13  52-53 
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Sages  in  Nevada  and  Oregon 15 

Sahara  Desert,  date  palm,  alkali  resistance 53 

agriculture  without  irrigation,  bulletin 86 

date  gardens 86 

Salad,  winter,  udo 42 

Salsify,  varieties  21 

Salt  River  Valley,  Arizona,  alkali  conditions 53 

water  limits  of  wild  rice,  paper 72 

Saltbushes  and  their  allies  in  Arizona 4 

in  central  Texas 13 

Salton  Basin,  California,  alkali  conditions  53 

geography  and  geology 53 

soil  conditions  53 

fertility  53 

water  supply 53 

Salts,  toxic,  dilute  solutions  as  stimulants  of  plants 79 

neutralizing  effect  on  other  toxic  substances 79 

resistance  of  wheat  varieties,  bulletin 79 

salts   used    in   ex- 

'  periments   : 79 

results    of    experiments    as   to    resistance    with 

different  species  of  plants 79 

Sand  binders,  bulletin 57 

in  California,  northwestern  12 

Nevada  and  Oregon 15 

binding,  beach  grass 65 

brush  laying 65 

forestation   65 

control  65 

■  dunes.  Cape  Cod,  reclamation,  bulletin 65 

controlling  and  reclaiming  methods,  bulletin 57 

in  northwestern  California 12 

utilization 65^ 

Sanfoin  in  central  Texas 13 

Santa  Rita  Forest  Reserve,  Arizona,  description 67 

Saragolla  wheat,  paper 25 

Scab,  apple,  effect  of  Bordeaux  mixture 93 

potato  87 

Scald,   apple 48 

ScoriELD,  Cabl.Schubz,  bulletin  entitled  **  The  Algerian  durum 

wheats :  A  classified 
list,  with  descrip- 
tions *' 7 

'The  commercial  grad- 
ing of  com" 41 

The    description    of 

wheat  varieties  "....  47 
jmper  entitled  "  The  .salt-water  limits 

of  wild  rice" 72 

and   Brown.    Kdgar,    bulletin    entitled 
"Wild   rice :    Its  uses  and  propaga- 
tion"    50 

Scolymus,  varieties  21 

Scorzonera,  varieties  21 

Scott,  William  Moore,  bulletin  entitled  '*  The  control  of  apple 

bitter-rot"  93 

ScRiBNEB,  Frank  Lamson-,  bulletin  entitled  "  Records  of  seed 
distribution  and  coojjerative  experiments  with  grasses  and 

forage  plants  "  10 

Sea  water,  soluble  salts  content 1 

Sedge,  oval-headed,  description  of  seeds 84 

Sedges  and  rushes  in  Nevada  and  Oregon 15 

in  central  Texas  -. 13 

south  Alaska  82 
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SetSiments  of  rivers,  analyses 1  26 

Seed  and  plant  distribution,  circulars 25  23-82 

introduction,  notes  from  South  Africa,  paper..  25  13-22 

bed  for  grasses  and  clovers 59  45 

cotton,  distribution  In  1903...^ 25  47 

distribution  records,  bulletin 10  1-23 

Kentucky  bluegrass,  bulletin 19  1-19 

orchard  grass  100  50-54 

plants,  tobacco,  selection 96  44-54 

potatoes,  source,  relation  to  disease  resistance 87  26-27 

propagation  of  Easter  lily,  bulletin 39  1-24 

rape 94  32-33 

red  clover 94  17 

selection,  new  varieties  of  tobacco  produced 96  62-67 

separation,  tobacco  96  57-60 

sugar  beet,  development  of  single  germs,  bulletin 73  1-26 

single  and  multiple  germs 73  10-12 

distribution 25  68-69 

thousand-headed  kale  94  35 

tobacco,  directions  for  saving 91  34-37 

how  to  secure  good  quality 91  37-38 

methods  of  saving 96  54-57 

plan  of  distribution 25  70-72 

varieties  distributed,  descriptions  and  cultural 

directions,  bulletin  91  1-40 

vetch    94  20-21 

Seeds  and  plants  Imported  during  the  period  from  September, 

1900,  to  December,  1903.  Inven- 
tory No.  10;  Nos.  5501-9896,  bul- 
letin    66  1-333 

during  the  period  from  December, 
1903,  to  December,  1905.  Inven- 
tory No.  11  ;    Nos.  9897  to  16796, 

bulletin  97  1-255 

through  the  Section  of  Seed  and 
Plaut  Introduction  for  distribu- 
tion in  cooperation  with  the 
agricultural  experiment  stations. 
Inventory  No.  9 ;  Nos.  4351-5500, 

bulletin  ".. 5  1-79 

bluegrasses,  bulletin 84  1-38 

adulteration 84  10-11 

comparison    of   characters 84  20-21 

description     of     commercial     and      hand- 
gathered  seeds 84  9 

descriptions  of  weed  seeds  commonly  found..  84  32-38 

ergot  found  in  commercial  seeds 84  38 

germination  84  12 

grades  and  quality  of  commercial  seeds 84  10 

growing  and  handling 84  12-14 

key   to    commercial    seeds    and    herbarium 

specimens 84  18-19 

weight  to  the  bushel S4  11-12 

buried,  vitality  experiments,  bulletin 83  1-22 

cultivated    compared    with 

wild  species  8:5  19 

effect  of  depth  of  burial  ...  H'A  17-18 

germination  tests  83  11-17 

hard   seeds   83  •  18-19 

kinds  tested  83  7-9 

mfinner  of  burial 83  9-11 

distribution  of  novelties  and  specialties,  circulars 25  26-46 

germination  and  vitality,  bulletin .*)8  1-96 

hard,  germination  after  burial 83  18-19 

hardiness,  cultivated  compared  with  wild  s^iccies 83  19 
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Seeds,  legal  and  customary  weights  per  bushel,  paper 51 

number  produced  by  tobacco  plants 96 

of  rescue  grass  and  chess,  paper 25 

the  bluegrasses,  hulletin 84 

weeds  found  in  bluegrass  seeds,  descriptions 84 

respiration 58 

vitality  and  germination,  bulletin 58 

apparatus  for  tests 58 

curing  and  drying  necessary , 58 

eflPect  of  climate 58 

moisture  and  temperature 58 

enzyms : 58 

experiments 58 

localities  for  tests 58 

nature  of  tests 58 

packages  tested 58 

results  58 

varieties  tested 58 

literature 58 

losses  in  different  climates 58 

methods  of  storing  and  shipping 58 

packing  in  charcoal  and  moss 58 

respiration 58 

storage  rooms,  importance  of  dryness 58 

suggestions  of  earlier  investigators 58 
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macaroni  wheat  demand - 3 

mixing  20 

percentage  in  various  wheats 20 

preparation 3 

products 20 

recipes  for  cooking 70 

use  of  macaroni  wheat 3 

wheat  from  different  countries  used 20 

See  also  Wheat. 

Sewage  disposal,  use  of  copper 76 

Shakutan  bamboo  43 
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UMMARY  OF  RECENT  INVESTIGATIONS  OF  THE 
VALUE  OF  CACTI  AS  STOCK  FOOD." 

r  David  Griffiths,  Assistant  Agrostologistf  Farm  Management  InvestigaiionSf  Bureau 
of  Plant  Industry,  and  R.  F.  Habb,  Chemist,  New  Mejcico  College  of  Agriculture  and 
Mechanic  Arts. 


INTB.ODITCTION. 

In  connection  with  introductions,  the  improvement  of  species,  and 
general  study  of  the  economic  relationships  of  native  and  intro- 
iiced  species  of  cacti  the  authors  have  jointly  undertaken  a  somewhat 
•itical  comparison  of  the  species  of  this  group  from  a  forage  stand- 
oint.  In  order  to  make  the  chemical  work  worth  while  it  has  been 
ecessary  to  put  the  characterizations  of  the  different  forms  and 
secies  in  such  condition  that  they  are  recognizable  to  others.  This 
Duld  only  be  done  by  the  use  of  copious  notes  in  connection  with 
ftch,  for  names  are  of  uncertain  meaning  and  in  many  cases  will  be 
f  uncertain  significance  in  this  group  of  plants  for  a  long  time  to 
ome.  The  chemical  side  of  the  investigations  seems  to  be  essential, 
3r  when  these  studies  were  begun  there  was  but  little  literature  deal- 
ag  with  the  cacti  from  a  forage  i^andpoint. 

a  In  two  publications  of  the  United  States  Department  of  Agriculture  (Bulletin 
Fo.  74  of  the  Bureau  of  Plant  Industry  and  Bulletin  No.  91  of  the  Bureau  of  Animal 
ndufitry)  the  value  of  the  cacti  as  forage  plants  has  been  demonstrated.  Since  these 
ilants  are  known  to  possess  important  economic  value  more  knowledge  concerning 
hem  is  desirable.  As  a  basis  for  future  investigations,  the  Bureau  of  Plant  Industry 
nd  the  Agricultural  Experiment  Station  of  New  Mexico  have  collected  specimens  of 
bese  plants  and  their  fruits  from  a  wide  area,  from  which  a  large  number  of  chemical 
nalyses  have  been  made.  The  results  are  detailed  in  the  following  pages,  which 
contain  187  fodder  analyses  and  26  complete  ash  analyses.  The  territory  from  which 
he  material  was  collected  extends  from  central  Texas  to  California  and  s  outhward  to 
he  central  plateau  of  Mexico. 

Attention  is  called  to  the  fact  that  the  apparent  high  content  of  fats  and  protein  in 
lie  fruit  of  certain  species  is  due  to  the  large  amount  of  these  classes  of  nutrients  found 
in  the  seed.  As  these  seeds  are  surrounded  by  a  dense  layer  of  wholly  indigestible 
tissue,  the  high  content  of  ether  extract  and  protein  is  misleading.  The  analyses 
ihow  that  the  fodder  vahie  of  the  fruit  of  cholla  (Opuntia  fulgida)  especially  is  little 
more  than  that  of  the  stems.  It  will  be  seen  that  in  chemical  composition  the  different 
brms  of  cactus  compare  favorably  with  ordinary  green  fodders  and  root  crops. 

There  are  many  points  of  special  interest  in  connection  with  the  ash  analyses,  par- 
ticularly the  high  content  of  potash,  magnesium,  and  calcium.  Although  the  cane 
cacti  show  a  relatively  higher  food  value,  practical  considerations  relating  to  growth 
and  ease  of  propagation  render  them  of  less  value  than  the  prickly  pear,  except  in 
certain  limited  localities  where  they  are  especially  abundant. — W.  J.  Spillman, 
Agriculturist  in  Charge  of  Farm  Management  Investigations. 
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The  investigations  have  been  conducted  in  cooperation  betvea 
the  Office  of  Fami  Management  Investigations  of  the  Bureau  of  Plaitf 
Industry  and  the  Agricultural  Experiment  Station  of  New  Mexkc 
for  the  purpose  of  determining,  if  possible,  the  extent  of  variation  and 
the  nature  of  the  food  constituents  of  the  different  species  ^rhich  are 
likely  to  be  utilized  as  food  for  stock.  The  plants  are  grouped  undff 
three  general  headings— prickly  pears,  cane  cacti,  and  misceUaneous- 
the  first  group  being  by  far  the  most  important,  though  the  secxx^i 
is  kirgjely  utilized  in  sections  where  its  different  representatives  grow. 
Three  or  four  members  of  this  group  have  been  fed  to  stock  with 
more  or  less  success.  The  third  group  consists  of  miscellaneoui 
species  from  other  cactus  genera,  which  on  the  whole  are  but  little 
utilized  as  stock  feed,  although  it  is  clearly  shown  that  some  of  the 
species  have  been  fed  in  rare  instances.  The  interest  in  this  group  l« 
largely  a  matter  of  comparison  with  the  others. 

Details  of  the  investigations  are  published  in  Bulletin  No.  60  of 
the  Agricultural  Experiment  Station  of  New  Mexico. 


THE  SAHPLES  OF  CACTI 

Considerable  importance  is  attached  to  the  method  of  sampling, 
it  being  recognized  that  uniform  samples  of  such  succulent  and  vari- 
able plants  are  difficult  to  secure.  It  appeared  more  logical,  there- 
fore, to  describe  the  samples  in  such  a  way  as  to  give  other  investi- 
gators and  the  reader  an  accurate  idea  of  the  portion  of  the  plant  used 
in  the  chemical  analysis.  The  sample  is  indicated  by  a  formula— 
for  example  (2-1-4-3-5)  3 — ^in  which  the  left-hand  figure  indicates 
the  number  of  terminal  joints,  the  second  number  from  the  left  the 
number  of  joints  next  to  the  terminal  joint,  and  so  on,  the  figure 
outside  of  the  parentheses  indicating  the  number  of  plants  from 
which  the  sample  was  collected.  All  samples  were  forwarded  to 
the  laboratory  in  tin  cans  from  which  a  minimum  of  evaporation 
took  place.  They  were  prepared  by  first  being  sliced  open,  so  as  to 
expose  a  maximum  of  cut  surface,  and  dried  by  artificial  heat  at  a 
temperature  of  not  more  than  70°  C.  The  spines  were  then  singed 
off  by  a  small  flame  of  complete  combustion,  care  being  taken  neither 
to  deposit  combustion  products  upon  nor  injure  the  specimens.  In 
the  analyses  the  methods  of  the  Association  of  Official  Agricultural 
Chemists  were  followed,  with  the  exception  of  a  few  modificatioiis 
in  the  determination  of  certain  ash  constituents. 

WATER  CONTENT. 

A  collection  of  samples  for  chemical  analysis  was  begun  in  1904, 
and  a  fairly  complete  set  was  secured  during  that  year;  but,  owing 
to  the  uncertainty  d\ie  to  the  analysis  of  single  samples,  these  were 
nearly  all  duplicated  in  1905,  in  most  cases  from  the  same  localitiea 

ioa->i 


VALUE    OF    CACTI    AS    FOOD    FOR   STOCK.  9 

Fortunately  there  was  a  great  diflference  between  the  rainfall  during 
the  months  from  January  to  March  of  1904  ^nd  1905.     The  effect 
upon  the  water  content  of  the  plants  is  fairly  well  illustrated  in  the  dif- 
ferent tables  of  analyses,  although  no  special  effort  was  made  to  collect 
tlie  samples  for  the  piurpose  of  showing  this  feature  in  detail.     There 
are  some  apparent  exceptions  to  the  rule  that  the  samples  collected 
in  1904  contain  more  water  than  those  collected  in  1905;  but  this 
may  be  accounted  for  in  some  cases  by  the  difference  in  the  portions 
of    plant  collected  or  in  other   cases  possibly  by  local   conditions. 
The  amount  of  water  in  the  different  samples  analyzed  varied  from 
60.99  to  95.5  per  cent.     The  miscellaneous  group  is  relatively  more 
succulent  than  either  of  the  other  two,  the  average- amount  of  water 
being  87.88  per  cent,  while  the  prickly  pears  averaged  84.26  per  cent 
and  the  cane  cacti  78.47  per  cent.     As  a  rule,  the  fruit  contained 
more  water  than  the  stems  and  the  younger  growth  more  than  the 
older. 

The  difference  in  the  species  in  the  field  during  a  dry  and  a  wet 
season  is  very  marked,  and  even  prickly  pear  has  its  limit  of  drought 
endurance.  Experience  in  southern  Texas  demonstrates  that  it  is 
much  reduced  in  value  during  very  prolonged  dry  seasons,  for  it 
becomes  tough  and  leathery.  ''Fat  pear*'  is  largely  the  result  of 
distention  of  the  tissues  by  water.  Some  species,  Opuntia  fulgida 
especially,  when  a  favorable  moist  season  follows  an  exceptionally 
dry  one,  will  absorb  so  much  water  that  the  fruits  and  young  joints 
become  ruptured  by  the  excessive  turgidity,  and  this  often  occurs 
with  the  fruit  of  nopal  camueso  and  other  cultivated  Mexican  species. 

ASH  CONTENT. 

Plants  grown  in  the  arid  and  semiarid  Southwest,  where  there  is  an 
abundance  of  soluble  salts  in  the  soil,  are  found  to  contain  more  ash 
than  those  grown  in  regions  of  frequent  rainfall.  The  cacti  are  cer- 
tainly no  exceptions  to  this  rule.  The  average  ash  in  the  air-dried 
stems  and  fruits  of  the  prickly  pears  analyzed  amounts  to  18.25  per 
cent,  for  the  cane  cacti  15.50  per  cent,  and  for  the  miscellaneous  group 
13.54  per  cent,  one  sample  running  as  liigh  in  ash  as  33.8  per  cent  of 
the  air-dried  substance.  These  averages  w^ould  be  still  higher  if  they 
did  not  include  the  ash  of  fruits,  which  always  contain  less  ash  than 
the  stems.  The  average  ash  in  the  air-dried  fruits  of  the  prickly 
pears,  for  instance,  is  13.21  per  cent,  which  is  5.4  per  cent  less  than  is 
contained  in  an  average  of  both  stems  and  fruits  of  this  group  and  6.35 
per  cent  less  than  is  in  the  stems  alone.  It  is  the  seed  which  is  espe- 
cially low  in  ash,  the  fleshy  portion  resembling  the  stem  more  closely 
so  far  as  its  ash  content  is  concerned.  This  is  brought  out  very 
forcibly  in  samples  Nos.  8022a  and  80226,  the  former  being  the  fleshy 
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portion  and  the  latter  the  seed  of  Opuntia  pJuieacantha.  The  Seshy 
portion  contained  25.80  per  cent  of  ash,  while  the  seed  contained  only 
1.77  per  cent. 

The  elements  of  the  ash  are  present  in  about  the  same  proportion  as 
in  the  ash  of  other  plants,  except  potassium,  magnesium,  and  calcium, 
which  are  found  in  large  amoimts.  It  is  probably  the  presence  of 
these  salts,  coupled  with  the  high  water  content,  that  causes  cattle  to 
scour  when  fed  on  an  exclusive  roughage  ration  of  these  plants. 

In  the  following  table  there  is  given  a  complete  analysis  of  the  ash 
of  a  few  of  the  samples,  together  with  the  results  of  the  analysis  of  a 
composite  sample,  and  an  average  of  all  the  ash  analyses  made.  Com- 
plete ash  analyses  were  made  of  26  samples  besides  the  composite, 
which  was  a  mixture  prepared  by  carefully  igniting  in  a  mufl3e  two 
grams  of  the  ash  of  each  of  the  187  samples  of  cactus  analyzed. 

Table  I. — Chemical  arwlyses  of  representative  samples  of  cacti. 
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Opuntia  f  ulgida  . . 

0.21 

0..53 

0.09  ;24.31 

8.10 

11.89 

0.00 

0.63 

2.54 

2.00 

1.33 

42.73 

94.36 

6331 

Ecliinocerpus  en- 
neacanthus. 

.31 

.13 

.09  22.66 

5.07 

16.61 

.62 

.80 

1.20 

2.35 

2.90 

42.63 

95l37 

3000 

Opuntia    macro- 
centra. 

.53 

.00 

.50  24.75 

8.25 

8.33 

1.57 

1.56 

2.14 

1.16 

.95 

44.80 

94.60 

6609 

Cereus  giganteus.. 

.30 

.07 

.15  31.64 

5.78 

6.66 

.00 

.37 

.88 

4.12 

3w32 

41.06 

94.55 

7515 

Opuntia  lindhel- 

.20 

.00 

.49  2a  71 

2.27 

14.22 

.35 

.43 

1.11 

1. 15  ,  2. 15 

49.12 

9&26 

meri. 

1 

Composite.. 

.36 

.31 

.83  28.90 

6.85 

10.49 

.47 

1.90 

2.70 

1.94 

2.20 

33.76 

90.71 

Average  of 

.31 

.24 

.36  27.38 

5.31 

9.71 

.42 

1.58 

1.39 

1.64 

1.84 

45.90 

95.75 

all  ashes. 

1 

1 

1 
1 
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a  For  explanation  of  formula,  see  page  0. 


VALUE    OF    CACTI    AS    FOOD    FOR    STOCK.  11 

FOOD  VAI.T7B  OF  DIFFEBBNT  PABTS  OF  THE  PLANT. 

The  opinion  is  prevalent  in  southern  Texas  that  the  old  woody 
stems  of  Opuntia  lindheimeri  fed  there  are  much  more  valuable  as  a 
stock  food  than  the  younger  growths.  So  firmly  do  many  believe 
this  that  they  practice  cutting  off  and  throwing  away  two  or  three  of 
the  terminal  joints  when  feeding.  In  Mexico,  on  the  contrary,  the 
yoimg  growth  is  always  fed;  but  there  the  species  are  commonly 
much  larger  and  stouter,  and  the  trunks  are  altogether  too  woody 
to  be  fed  even  if  it  were  desirable  to  do  so.  The  reasons  for  the  opin- 
ions cmrent  in  Texas  are  rather  clearly  brought  out  in  the  analyses. 
The  younger  growth  has  a  relatively  higher  water  content,  and  there- 
fore probably  causes  more  scouring,  which  is  the  only  evil  influence 
overcome  by  a  rejection  of  it.  On  the  other  hand,  the  old  stems 
contain  a  much  lai^er  proportion  of  fiber  and  are  really  of  less  forage 
value. 

Guthrie,**  after  comparing  his  own  analysis  of  the  stems  of  four 
Australian  species  with  the  analysis  of  fruits  made  by  Wolf,  concludes 
that  the  latter  are  of  less  forage  value  than  the  stems,  because  they 
contain  a  smaller  proportion  of  nutritious  substance  and  more  crude 
fiber.  Forbes,^  on  the  other  hand,  concludes  from  analyses  of  Ari? 
zona  cylindrical-]  ointed  species  that  the  fruits  of  these  species  are 
relished  by  cattle  on  account  of  their  high  ether  extract  (including 
fats).  Our  analyses  show  that  the  ether  extract  is  mainly  a  constit- 
uent of  the  seeds,  and  since  these  pass  through  cattle  undigested  can 
contribute  nothing  to  either  the  palatability  or  nutritive  value  of 
this  part  of  the  plant.  That  the  seed  is  not  digested  is  plainly  shown 
in  the  case  of  Opuntia  lindheimeri  in  many  favorable  seasons  in  por- 
tions of  Texas.  In  the  vicinity  of  Austin,  in  the  early  spring  of  1904, 
there  were  numberless  young  plants  springing  up  from  cattle  drop- 
pings in  many  of  the  pastures.  They  were  fully  as  numerous  in  some 
situations  as  are  the  seedlings  of  the  mesquite  under  similar  condi- 
tions in  favorable  seasons  in  the  river  valleys  of  Arizona  and  on  the 
plains  of  southern  Texas. 

This  applies  to  the  genus  Opuntia,  to  which  belong  the  prickly 
pears  and  cane  cacti.  The  seeds  of  the  other  group  are  very  different 
in  character.  There  is  no  doubt  that  burros,  which  commonly  feed 
upon  the  fruits  of  the  viznaga  (Echinocactus  vnslizeni) ,  get  a  great  deal 
of  nourishment  out  of  the  seeds,  which  are  very  oily  and  easily  masti- 
cated. It  is  interesting  to  note  that  No,  8170a  {Opuntia  fulgida) 
contains  but  little  more  food  value  in  the  whole  fruit  than  is  found 
in  the  pulpy  portion  alone,  but  in  this  sample  most  of  the  seeds  were 
poorly  developed  or  sterile.  Other  samples  of  fruit  of  the  same 
species  show  an  apparently  greater  food  value. 

^Agricultural  Gazette.  New  South  Wales,  11:  671.     1900. 

&  Arizona  Agricultural  Experiment  Station,  Annual  Report,  15:  496.     1904. 
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Table  II. — Chemical  composition  of  the  different  parts  of  fruits  of  cadi. 


Num- 
ber 
of 

sam- 
ple. 

Scientific  name  of 
cactus. 

Part  of  fruit 
analyzed. 

Water. 

Ash. 

Pro- 
tein. 

Fat. 

Nitro- 
gen, 
freeex- 
tract. 

Fiber. 

Or- 
game 

mat- 
ter. 

8U22a 

Opuntia  pbaeacantha 
Opuntia  pbaeacantha 
Opuntia  spinosior  . . . 
Opuntia  spinosior. . . 
Echinocactus  wisliz- 

eni. 
Echinocactus  wLsliz- 

eni. 

Opuntia  fulgida 

Opuntia  fulgida 

Seed 

P.ct. 

7.26 
92.50 
77.74 
83.04 

8.50 

94.14 

82.84 
87.17 

P.  ct.  1   P,  ct. 
1.76,      6.07 
2.09          .20 
2.97         1.74 
aiOi        .55 
3.09,     10.92 

.96  '        .63 

2. 70          .63 
1. 58          .47 

P.ct. 

11.41 

.07 

1.11 

.24 

15.46 

.06 

.51 
.27 

P.ct. 
23.18 
4.63 
11.50 
11.74 
36.59 

3.05 

11.63 
9.66 

P.ct. 
5a  33 

P.ct, 

8022b 

Pulp 

.51           5.41 

8162a 
8162b 

Whole  fruit... 
Pulp 

4.94 

1.33 

25.37 

1.16 

1.69 
.91 

19.29 
1X81 

8173a 

Seed 

8S.3I 

8173b 

Pulp 

4.90 

8170a 
8170b 

Whole  fruit... 
Pulp 

14.46 
11.25 

It  must  be  undertood  that  we  have  analyzed  here  but  few  fruits 
aside  from  those  which  are  of  more  value  for  forage  than  they  are  as 
food  for  man.  None  of  the  cylindrical-jointed  species  and  but  few 
of  the  native  prickly  pears  of  the  United  States  bear  edible  fruits. 

A  BALANCED  RATION  OF  PBICKLT  PEAB. 

To  determine  in  just  what  proportion  cactus  should  be  fed  with 
other  foods  to  produce  a  balanced  ration,  it  is  necessary  to  know  the 
amount  of  digestible  nutrients  contained  in  the  cactus,  as  well  as 
those  of  the  food  or  foods  with  wliich  it  is  to  be  fed.  This  has  been 
determined  for  most  foods,  but  unfortunately  there  are  as  yet  no  such 
data  for  the  cacti.  It  is  hoped  to  be  able  soon  to  obtain  the  coeffi- 
cient of  digestion  for  Opuntia  lindheimeri.  For  the  present,  all  that 
can  be  done  is  to  assume  this  digestibility  coefficient  to  be  the  same  as 
that  of  some  food  as  similar  in  chemical  composition  and  properties  to 
the  cacti  as  possible.  It  is  somewhat  difficult  to  secure  a  green  fodder 
very  similar  in  character  to  cactus,  but  perhaps  its  digestion  coefficient 
will  not  be  missed  very  far  by  assuming  it  to  be  the  same  as  that  of 
immature  green  com  fodder.  By  using  the  coefficient  for.  this  fodder 
the  nutrients  in  Opuntia  lindheimeri  are  found  to  be:  Protein,  0.47  per 
cent;  fat,  0.26  per  cent;  carbohydrates,  7.85  per  cent.  This  being  the 
case,  cactus  would  have  a  nutritive  ratio  of  1:18,  a  ratio  which 
according  to  the  best  authorities  would  prohibit  its  use  alone  for  any 
feeding  standard.  The  nutritive  ratio  for  a  standard  ration  varies 
from  1:4  to  1:12,  depending  upon  the  age,  character,  and  kind  of 
animal  to  bo  fed,  as  well  as  the  object  of  the  feeding;  that  is,  whether 
it  is  desired  to  produce  work,  flesh,  or  milk. 

If  the  object  of  feeding  is  to  produce  milk,  a  cow  giving  a  heavy 
yield  of  milk  should,  according  to  the  best  authorities,  be  fed  about 
25  to  30  pounds  a  day  of  organic  matter,  containing  from  1.8  to  2 
pounds  of  digestible  protein,  from  0.4  to  0.7  pound  of  digestible  fat, 
and  11  to  13  pounds  of  digestible  carbohydrates,  making  a  nutritive 
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t:io  of  from  about  1 :5.5  to  1 :7.  If  a  cow  requiring  a  ration  of  this 
Exd  should  eat  cactus  alone,  it  would  take  160  pounds  to  furnish  the 
t.s  and  carbohydrates  and  an  additional  240  pounds  to  furnish 
ifiicient  protein,  and  since  to  avoid  scouring  a  cow  should  prob- 
>ly  not  be  fed  to  exceed  50  or  60  pounds  of  cactus  a  day,  it  may  be 
t&dily  seen  how  impossible  it  would  be  for  a  milk  cow  to  get  even  a 
:ie-sided  ration  from  cactus  alone. 

A,  ration  of  40  pounds  of  cactus  with  10  pounds  of  wheat  bran  and 
i  pounds  of  com  stover  would  fimiish  the  nutrients  in  somewhat 
3€tr  the  proper  proportion.  In  a  ration  of  this  kind  the  cow  would 
Btr  21.16  pounds  of  organic  matter,  containing  1.68  pounds  of  pro- 
sin,  11.82  pounds  of  carbohydrates,  and  0.49  pound  of  fat,  which  is 
1  a  ratio  of  1:7.7. 

If  a  ration  is  desired  in  which  the  cactus  is  fed  with  dried  brewers* 
rain  and  cotton-seed  meal,  it  could  be  made  by  feeding  60  pounds  of 
actus  with  14  pounds  of  brewers'  grain  and  1  pound  of  cotton-seed 
leal.  In  this  case  20.58  pounds  of  organic  matter  are  fed,  containing 
.85  poimds  of  protein,  10.38  pounds  of  carbohydrates,  and  1  pound  of 
Bit.  This  ration  would  contain  the  nutrients  in  the  ratio  of  1 : 4.5.  If 
his  ration  is  considered  too  narrow,  it  could  be  widened  to  good  advan- 
age  by  feeding  with  it  a  small  quantity  of  coarse,  dry  fodder,  rather 
ban  by  increasing  the  amount  of  cactus. 

A  balanced  ration  of  cotton-seed  meal  and  cactus  can  not  be  pre- 
pared, for  if  the  meal  be  fed  in  just  suflSicient  quantity  to  furnish  the 
>roteids  it  would  necessitate  the  feeding  of  too  much  cactus  to  sup- 
)ly  the  remainder  of  the  carbohydrates.  From  this  it  must  not  be 
nferred  that  a  mixture  of  these  foods  would  not  make  a  desirable 
•ation;  in  fact,  current  successful  practice  has  demonstrated  that  it 
«rill.  For  example,  a  ration  of  prickly  pear  and  cotton-seed  meal  was 
:ed  to  steers  for  one  hundred  and  five  days  in  a  recent  experiment 
conducted  by  the  Bureau  of  Plant  Industry  at  Encinal,  Tex.,  with  a 
jain  of  IJ  pounds  of  flesh  a  day  at  a  cost  of  only  3  J  cents.  Any 
ration  of  these  two  foods  that  would  secure  this  gain  each  day  would 
contain  an  excess  of  the  proteids  over  an  amount  necessary  for  a  bal- 
anced ration.  Fortunately,  however,  an  excess  of  proteids  can  be 
utili2sed  in  serving  the  function  of  the  carbohydrates  in  the  animal 
body,  and  this  no  doubt  is  what  took  place  in  the  above  experiment. 
Usually  proteids  are  the  most  expensive  foods  for  man  and  beast, 
and  it  is  poor  economy  to  substitute  them  for  carbohydrates;  yet 
such  a  condition  is  not  uncommon  in  Texas  cattle  feeding,  where 
cotton-seed  meal  is  cheaper  than  other  more  starchy  foods. 

]fl2-l 
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BBLATIVE  VAI^UE  OF  THB  THRBB  GBOXTP8  OF  CACTI. 

On  account  of  several  practical  considerations  the  prickly  pci 
are  of  much  more  value  than  either  of  the  other  two  groups, 
are  more  numerous^in  the  wild  state,  they  adapt  themselves  to  cult 
vation  more  readily,  make  a  more  rapid  growth,  and  are  more  reafiij 
propagated  from  cuttings,  all  of  which  are  of  vital  importance  in 
economic  use  and  handling  of  the  crop.  Practically  all  of  the  M< 
ican  prickly  pears  are  fed  to  stock  to  a  greater  or  less  extent, 
cially  those  growing  where  fodder  is  the  most  scarce,  but  there  is 
one  cylindrical-]  ointed  species  {Opantia  imbricata)  which  is  used 
any  appreciable  extent.  The  experience  of  the  writers  has  sliown  tl 
Cereus  giganter.o  is  readily  eaten  by  cattle  when  chopped  up,  b: 
they  know  of  no  actual  feeding  having  been  conducted  with  it 
any  commercial  scale.  Mr.  C.  R.  Orcutt  states  that  Echim 
orcuUiiy  which  is  typical  of  a  considerable  group  of  species,  is 
sionally  fed  in  Lower  California.  It  is  only  in  rare  instances,  h< 
ever,  that  any  great  quantity  of  feed  can  be  secured  from  cacti,  out 
side  of  the  genus  Opuntia,  and  the  greater  part  of  the  feed  in 
genus  is  produced  by  the  flat-jointed  forms.  There  are  about  fi^ 
species  in  the  cylindrical-jointed  group  which  have  been  fed  vil 
some  success.  Opuntia  imbricata,  from  Mexico,  has  been  referred 
and  in  various  writings  the  use  of  Opuntia  arborescens,  Opuntia  «;«-, 
nosioTf  and  Opuntia  fulgida  are  mentioned.  To  these  should  be 
added  Opuntia  proUfera  from  the  coastal  region  of  southern  Cali- 
fornia. These  species  constitute,  without  doubt,  the  best  of  the 
cylindrical-jointed  group,  and  when  extent  of  territory  covered,  suc- 
culence, and  ease  of  propagation  are  taken  into  consideration  Opuntia 
fulgida  and  Opuntia  imbricata  are  probably  the  most  valuable  of 
this  group.  Opuntia  arborescens  has  a  decidedly  valuable  character- 
istic in  that  it  extends  farther  to  the  north  than  any  of  the  other 
economic  species  of  any  of  the  groups,  and  it  is  fed  to  a  considerable 
extent  in  localities  from  southern  Colorado  southward. 

The  use  of  these  species,  however,  and,  in  fact,  the  extended  use  of 
nearly  all  the  native  species  of  this  country  and  Mexico,  presupposes 
artificial  preparation.  In  dry  seasons  in  southern  Arizona,  cattle  feed 
upon  the  pendent  bunches  of  fruits  of  the  choUa  (Opuntia  fulgida)^ 
but  it  is  done  at  a  great  sacrifice  of  comfort.  The  Texas  pear 
(Opuntia  lindhcimeri)  is  grazed  to  a  considerable  extent  by  cattle, 
sheep,  and  goats  without  any  preparation  whatever,  and  even  such 
thorny  forms  as  cardon,  shown  in  Plate  I,  are  grazed  by  cattle  in 
extreme  cases.  ** 

a  For  further  discussion,  sec  Bulletin  74  of  the  Bureau  of  Plant  Industry. 
1(0-1 
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COMMON  AND  SCIENTIFIC  NAMB8. 

Gonsiderable  attention  has  been  given  to  the  popular  names  by 
^hich  the  various  species  are  designated,  especially  the  larger  Mexican 
>n:iis^  but  inasmuch  as  these  are  to  be  more  fully  considered  in 
nother  publication  now  in  process  of  preparation  a  full  discussion  of 
lie  subject  is  postponed. 

The  chaotic  condition  of  the  scientific  literature  and  the  general 
caperfection  of  knowledge  of  prickly-pear  forms  have  rendered  it  very 
dfficult  to  properly  name  the  species  discussed.  Tlie  purpose  of  the 
writers  has  been  to  present  the  exact  status  of  their  information, 
adicating  a  doubt  wherever  one  occurs.  The  Engelmann  species, 
krhich  are  largely  United  States  forms,  are  comparatively  easily  deter- 
nined,  in  most  cases  through  a  reference  to  the  types  in  the  herbarium 
►f  the  Missouri  Botanical  Garden.  In  case  of  long-established  species, 
low^ever,  it  is  absolutely  impossible  to  correlate  the  specimens  with  the 
iterature  and  determine  what  name  belongs  to  the  plant  under  di»- 
oission.  Opuntia  tuna,  for  instance,  has  been  paraded  in  literature  a 
rresit  deal,  and  to  it  has  been  assigned  all  sorts  of  species;  but,  as 
>ointed  out  by  Berger  and  Maiden  especially,  no  one  knows  what  the 
rpecies  is,  and  the  writers  know  of  no  way  by  which  its  identity  can 
5ver  be  determined. 

Some  species  are  referred  to  their  proper  genera  only.  Others 
ure  given  common  names  besides,  but  the  majority  of  them  are  given 
scientific  names.  All  species  receiving  chemical  analyses  are  repre- 
sented in  our  collections  by  specimens  mounted  upon  sheets  in  the 
ordinary  way  or  put  up  in  boxes  or  in  liquid.  Many  are  growing 
in  conservatories  or  upon  one  of  the  plantations  maintained  by  the 
United  States  Department  of  Agriculture,  while  the  seeds  of  many 
species  have  been  widely  distributed  to  those  interested  in  the  scien- 
tific and  economic  study  of  the  group.  The  work  is  therefore  well 
supported  by  specimens  to  which  access  will  be  had  in  completing  in 
the  future  such  naming  as  has  not  hitherto  been  undertaken.  It  was 
early  recognized  that  good  dry  specimens  were  absolutely  necessary 
for  this  work  in  order  to  make  the  chemical  analyses  and  determi- 
nations of  permanent  value. 

Whenever  a  sample  or  set  of  samples  represents  a  striking  or  con- 
stant variation  it  is  treated  separately  in  the  text;  consequently 
Opuntia  lindJieimerif  for  instance,  appears  several  times  under  two  or 
more  headings.  Each  number  or  group  of  numbers  is  accompanied 
by  a  brief  set  of  notes  made  in  the  field  beside  the  plant  when  the  sam- 
ples were  collected,  elaborated  and  perfected  by  subsequent  experience. 
These  are  presented  as  field  notes  simply  and  not  as  full  technical 
descriptions.  This  rather  full  set  of  notes,  popular  and  scientific 
names,  and,  as  a  final  resort,  our  specimens  and  photographs,  will 
make  it  possible  to  easily  verify  the  determinations  of  the  writers. 

4369— No.  102—07 2 
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CLZKATIC  BBQTTIBBKBNTS  OF  PBIGEXY  PSABS. 

Prickly  pears  and  other  cacti  are  apparently  inseparably  connect 
in  the  public  mind  with  drought  and  heat,  but  this  conception  of 
requirements  for  their  best  development  is  far  from  perfect, 
driest  deserts  produce  none  of  these  plants  in  economic  quantitii 
and  the  same  is  true  of  our  hottest  regions.  Rather  than  say  t 
are  adapted  to  conditions  of  extreme  heat  and  drought,  it  should 
said  that  they  thrive  best  in  a  region  which  has  an  equable  tempei 
ture  and  a  considerable  rainfall  periodically  distributed.  There 
certainly  no  region  in  the  world  where  these  plants  grow  naturally 
such  profusion  as  they  do  upon  the  plateau  of  Mexico,  but  this  is  not 
hot  country;  neither  is  it  excessively  dry.  It  is  very  dry  during 
large  part  of  the  year.  It  is  a  desert  as  compared  with  eastern  Te 
for  instance,  but  it  has  a  considerable  rainfall  during  an  average  y 
The  rain  falls  mostly  in  the  summer,  and  then  the  country  looks 
anything  but  a  desert.  The  average  rainfall  at  Zacatecas  for  tli| 
past  ten  years,  as  stated  by  Mr.  Albert  L.  de  Lautreppe,  who  hi| 
made  a  special  study  of  the  weather  records  of  that  city  in  connectiol 
with  a  business  venture,  is  31i  inches,  but  the  average  for  the  seasoif 
from  January  to  April  and  from  October  to  December  is  only  fivi 
eighths  of  an  inch  to  2|  inches,  while  the  average  for  the  other  montk 
of  the  year  is  3^  to  7|  inches  a  month.  June,  July,  and  August  ai 
the  rainy  months,  having  an  average  rainfall  of  4^  to  7i  inches  ead 
for  the  past  ten  years. 

While  many  species  appear  to  be  able  to  withstand  high  tempen 
tures,  they  develop  naturally  in  the  greatest  profusion  where  the  hei 
is  not  excessive.  The  plateau  of  Mexico  is  a  region  with  compan 
tively  equable  climate.  Some  species  thrive  under  extremes  i 
heat.  Opuntia  lindheimeri  is  at  home  in  the  lower  Rio  Grande  VaU« 
of  Texas  and  Chihuahua,  and  the  closely  related  Opuntia  engdmam 
and  Opuntia  engelmanni  cydoides  thrive  in  southern  Arizona,  whei 
the  mercury  of  ten  reaches  111^  F.  On  the  other  hand,  there  ai 
species  which  grow  where  the  winter  temperatures  go  to  at  least  -41 
F.,  but  the  plants  are  small  and  of  no  economic  importance  in  then 
selves  except  as  they  may  be  used  to  give  a  hardy  character  to  moi 
valuable  species.  The  valuable  species  of  the  Me^can  highland 
thrive  where  the  temperature  falls  to  14®  F.  in  very  rare  instance 
Usually  the  freezing  point  is  only  rarely  reached  here.  During  tl 
past  winter  (1905-6)  the  mercury  dropped  at  the  city  of  Zacatec« 
to  14®  F.,  and  many  of  the  more  delicate  spineless  forms,  as  we 
as  the  natives,  were  badly  injured.  No  pear  was  killed  outright,  bu 
the  branches  were  frozen  down  for  four  or  more  joints.  These  rotte 
and  dropped  off,  but  the  old  trunks  survived.  Opuntia  lindheimer 
the  common  species  of  southern  Texas,  has  been  injured  very  severe! 
within  the  memory  of  the  present  generation.     It  suffered  some  injur 
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Lring  the  winter  of  1904-5.     In  the  vicinity  of  San  Antonio  many 

the  plants  drooped  badly  after  the  coldest  weather,  which  regis- 

red  a  temperature  of  12°  F.     The  majority  of  the  plants  straight- 

ed  up  again,  but  in  many  the  distal  joints  dropped  off  as  the  result 

freezing.    . 

^  THB  USB  OF  PBICEXY  PBA&  IN  MEXICO. 

In  Mexico  the  use  of  the  prickly  pear  is  much  more  varied  than  in 
ds  country.  There  the  established  plantations  are  guarded  from 
linial  depredations  either  by  rude  fences  or  hedges  of  some  of  the 
iU  columnar  species  of  Cereus  or  the  more  spiny  opuntias.  The 
tter  are  planted  thickly  in  borders  around  the  more  nearly  spineless 
»miB,  which  stock  eat  readily. 

All  of  the  species  are  fed  to  stock  indiscriminately.  Whatever  is 
mailable  and  can  be  spared  is  singed  and  fed  to  cattle.  So  far  as 
bserved,  the  durasnillo  (Opuntia  leucotricha)  is  preferred  to  all  others, 
"his  is  due  to  some  extent  to  its  small  fiber  content,  but  more  espe- 
ially  to  its  abundant  delicate  spines,  which  are  singed  off  more 
Badily  than  those  of  other  species  which  have  fewer  spines. 

However,  the  extent  of  cattle  feeding  upon  this  kind  of  food  is 
lot  so  great  in  Mexico  as  one  would  suppose  from  the  abundance  of 
he  material  and  the  great  extent  of  time  during  which  the  practice 
tas  been  in  vogue.  The  fact  is  that  the  average  Mexican  peon  can  not 
ifford  to  feed  to  stock  what  he  himself  can  use  so  profitably  in  other 
rays.  The  prickly  pear  is  to  him  primarily  an  article  of  human 
ood,  and  its  place  can  not  be  taken  by  any  other  plant. 

The  yoiAg  joints  as  well  are  eaten  by  man  in  Mexico,  and  the 
Iried  stems  and  joints  are  used  for  fuel.  Of  course,  this  fuel  is 
ixceedingly  poor,  but  it  serves  the  purpose  in  that  land  where  this 
jommodity  is  exceedingly  scarce.  The  feeding  of  cacti  to  stock, 
terefore,  is  a  secondary  consideration.  The  limbs  which  break 
»ff  and  such  other  portions  of  the  orchard  material  as  can  be  spared 
irithout  seriously  jeopardizing  the  tuna  crop,  together  with  such 
irild  forms  as  are  available,  are  fed  to  cattle.  On  some  of  the  large 
liaciendas,  especially  those  devoted  to  maguey  culture,  the  feeding 
rf  pear  to  work  oxen  during  the  grassless  season  is  a  regular  practice, 
l>ut  then  only  wild  forms  are  used.  Over  a  large  part  of  the  Repub- 
Sc,  therefore,  although  the  prickly  pears  are  much  used  for  forage, 
theii*  principal  use  is  as  an  article  of  human  food. 

THE  SPECIES  OF  CACTI  AND  THEIB  ANALYSES. 

In  all,  67  species  and  varieties  of  cacti  are  discussed,  all  of  which 
have  been  analyzed  chemically,  some  represented  by  as  high  as  five 
samples.  One  hundred  and  eighty-seven  fodder  analyses  and  26 
complete  ash  analyses  have  been  made.  The  following  brief  table 
will  illustrate  the  characteristic  composition  of  representative  sam- 
ples, together  with  an  average  of  all  the  samples. 
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A  SUCCESSFUL  DAIRY  FARM." 

By  L.  G.  DoixsE,  Scientific  Assistant j  Farm  MarutgemeiU  Investigations. 


INTKODTrCTIOK. 

In  Delaware  County,  N.  Y. ,  is  a  farm  of  200  acres,  owned  by  John 
r.  McDonald  and  managed  by  him  as  a  dairy  farm.  About  half  of  the 
and  is  meadow  and  half  is  permanent  pasture.  A  small  portion  of 
i;he  meadow  is  each  year  plowed  up  for  other  crops — a  few  acres  of 
5om  for  soiling  and  a  few  acres  of  peas  and  oats  for  hay.  This  farm 
lies  in  the  valley  of  a  tributary  of  the  Delaware  River  and  extends  up 
ihe  hills  on  either  side,  so  that  the  tillage  land  is  gently  rolling,  while 
bhe  pasture  is  comparatively  steep.  The  soil  is  a  reddish  brown  loam, 
originally  filled  with  fragments  of  shale  roc^k.  The  dwelling  house, 
barn,  and  dairy  are  located  on  the  highway  at  a  little  distance  from  the 
creek,  and  the  mill  and  tenant  houses  near  the  road  crossing  the  creek. 
(PI.  I,  fig.  1.)  The  water  supply  is  abundant,  coming  from  several 
springs  nearly  100  feet  higher  than  the  buildings.  The  shipping  point 
is  5i  miles  distant,  over  an  eas}^  road. 

The  dwelling  house  of  the  owner  is  provided  with  good  plumbing, 
is  well  heated,  and  is  lighted  by  electricit\'.  The  barn  contains  124 
cow  stalls  on  the  main  floor  and  has  a  manure  cellar  below.  The  sec- 
ond floor  can  be  driven  upon  also,  and  has  six  horse  stalls  and  a  grain 
room,  while  most  of  the  remainder  is  used  as  a  hay  loft.  The  dairy 
building  adjoins  the  barn  and  is  equipped  with  steam  power  and  the 
necessary  machinery  for  butter  making.  A  small  mill  for  sawing  and 
planing  and  for  grinding  grain  is  run  by  water  power  from  the  brook. 
In  this  building  is  a  small  d\'namo,  also  run  by  water  power,  which 
furnishes  light  for  all  the  buildings,'  including  the  cow  and  horse 
stables,  the  dairy  building,  and  the  three  small  houses  for  the  faiin 

«Thi8  article  is  one  of  a  series  issued  by  the  Bureau  of  Plant  Industry  giving  the 
results  of  the  study  of  systems  of  management  on  successful  farms  of  various  types. 
The  cropping  system  on  the  fann  here  described  is  unique,  in  that  half  the  land  is  in 
permanent  pasture  and  half  in  nearly  permanent  meadow.  Each  year  a  few  acres  of 
the  meadow  that  seem  most  to  need  resetting  are  broken  up,  sown  to  peas  and  oats 
with  which  grasses  and  clovers  are  seeded,  or  planted  to  com  for  soiling,  this  to  be 
followed  by  peas  and  oats  with  grasses  and  clovers.  The  si)ecial  lesson  to  be  learned 
from  this  farmer's  practice  is  the  method  of  managing  permanent  grass  land  to  main- 
tain its  productivity. — W.  J.  Spiu-man,  Agriculturist  in  Charge  of  Farm  Management 
Investigations. 
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hands,  as  well  as  the  owner's  residence.     There  are  also  a  small  tool 
shed  and  hay  tmrn  near  the  large  barn  and  a  tool  shed  near  the  mill 

The  farm  supports  about  100  head  of  milch  cows,  25  head  of  young 
stock,  600  hens,  5  horses,  and  3  or  4  hogs.  Eight  hired  men  are  em- 
ployed the  year  round.  More  cows  are  in  milk  in  winter  than  in 
summer  and  the  extra  work  in  the  dairy  compensates  for  the  decreased 
field  work  in  winter. 

The  equipment  of  implements,  tools,  machinery,  etc.,  is  as  follows: 
Two  plows  of  the  swivel  type  (hillside  plows);  2  harrows;  1  manure 
spreader;  1  grain  drill;  1  6- foot  mower;  2  hay  rakes  (1  one-horse, 
1  two-horse);  1  tedder  (one  or  two  horse);  2  wagons,  with  hay  racks 
and  brake;  1  express  wp,gon;  1  set  of  ice  tools;  dairy  equipment: 
saw  and  grist  mill  equipment;  dynamo  and  lights;  1  incubator. 

The  land  is  not  divided  by  fences  into  small  lots,  but  is  inclosed 
entirely  by  a  stone  wall,  which  was  built  when  clearing  the  land  of 
Stone,  for  all  the  land  was  formerly  as  stony  as  the  pastures  now  are. 
(See  PI.  I,  fig.  2.)  Some  of  the  tillage  land  has  been  drained  with 
stone  underdrains,  and  from  a  good  deal  of  it  there  has  been  a  great 
number  of  old  pine  stumps  pulled  out. 

THE  BOTATIOK  FOLLOWED. 

The  rotation  on  this  farm,  if  such  it  may  be  called,  is  exceedingly 
simple.  Broadly  speaking,  half  the  land  is  in  permanent  pasture  and 
half  in  meadow.  Most  of  the  100  acres  of  meadow  land  is  in  g^rass 
and  clover.  Each  year  about  12  to  15  acres  of  this  grass  that  seem 
most  to  need  renewing  are  broken  up.  Of  this,  2  or  3  acres  are 
devoted  to  corn  for  green  feed  in  late  summer,  to  be  followed  by  peas 
and  oats  the  next  spring.  The  remaining  10  to  12  acres  are  sown  at 
once  to  peas  and  oats  for  hay.  In  each  of  these  cases  grass  and  clover 
are  sown  with  the  peas  and  oat«,  the  land  thus  being  returned  to  semi- 
permanent meadow.  If  the  seeding  fails,  it  is  repeated  after  the  peas 
and  oats  are  cut  for  hay.  This  gives  a  long  period  during  which  the 
land  sta3^s  in  grass,  but  owing  to  the  fact  that  the  owner  spreads  the 
manure  from  more  than  a  hundred  head  of  live  stock  upon  this  Ian<L 
hauling  it  at  nearly  all  seasons  of  the  3'^ear,  midwinter  and  haying-  time 
excepted,  the  fields  are  kept  in  such  a  productive  condition  as  to  cut  an 
average  of  2  tons  of  hay  per  acre  over  the  entire  meadow  area,  includ- 
ing the  peas  and  oats. 

As  soon  as  the  ground  is  hard  enough  to  drive  over  in  the  spring, 
the  manure  is  brushed  with  a  brush  harrow,  the  man  who  drives  the 
harrow  sowing  at  the  same  time  a  very  light  application  of  clover 
seed — so  light,  in  fact,  that  1  bushel  of  red  clover  and  1  bushel  of  alsike 
mixed  go  over  the  greater  part  of  the  100  acres.  Or,  when  manure 
is  being  spread  in  the  spring,  some  clover  seed  is  appUed  by  sprinkling 
about  a  cupful  on  top  of  the  loaded  manure  spreader.     This  plan 
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provides  for  renewal  of  the  clover  and,  through  the  agency  of  the 
clover  and  manure,  maintains  a  better  condition  of  the  other  grasses. 
The  owner  believes  also  that  the  seedling  plants  of  the  clover  hold  better 
through  an  imf avorable  winter  in  the  sod  than  they  would  in  a  newly 
fitted  seed  bed.  The  manure  is  applied,  so  far  as  possible,  with  a 
spreader. 

Oats  and  peas  are  seeded  at  the  rate  of  2  bushels  of  oats  and  1  of 
peas  per  acre;  with  these  6  quarts  each  of  timothy  and  clover  per 
acre  are  sown,  the  drill  with  which  the  grain  is  sown  being  provided 
with  a  grass-seed  attachment.  Then  if  the  oats  lodge  or  the  season  is 
unfavorable,  so  that  the  grass  is  killed  out,  a  new  application  of  seed 
is  made  as  soon  as  the  oats  and  peas  are  cut,  and  the  seed  worked  in 
with  a  brush  harrow.  Following  this  a  light  coating  of  manure  is  put 
on  with  the  spreader.  If  the  field  should  come  in  full  of  weeds  it  would 
be  replowed  before  seeding,  but  in  any  case  the  owner's  plan  is  to  get 
a  stand  of  grass  as  soon  as  possible,  that  being  his  best  crop. 

HABVB8TINO  THB  HAT. 

Since  hay  is  the  principal  crop  on  this  farm,  it  is  worth  while  to 
consider  the  method  employed  in  putting  in  the  hay  and  the  utiliza- 
tion of  labor  at  that  work.  On  the  first  day  of  hay  harvest  one  man 
runs  the  mower  in  the  forenoon;  another  man  runs  the  tedder  in  the 
forenoon  and  the  rake  in  the  afternoon.  Late  in  the  afternoon  one 
or  more  men  begin  cocking  the  raked  hay. 

In  the  forenoon  of  the  second  and  later  days  one  man  with  a  team 
runs  the  mower,  another  the  tedder,  and  four  men  spread  out  the  hay 
cocked  the  previous  afternoon  in  order  that  it  may  dry.  In  the  after- 
noons two  men  and  teams  haul  hay  from  the  field  to  the  bariu  The 
proprietor  works  the  hay  fork  on  the  loaded  wagon,  two  men  distrib- 
ute the  hay  in  the  mow,  two  pitch  hay  in  the  field,  one  rakes  the  hay 
cut  and  tedded  in  the  forenoon,  and  another  cocks  the  raked  ha3\ 
The  man  last  mentioned  also  finds  time  to  feed  the  hens  in  the  after- 
noon. 

One  of  the  hands  spends  his  whole  time  in  the  dairy.  Another  man 
is  engaged  in  the  dairy  in  the  forenoons  for  a  local  dairy  company 
whose  milk  is  handled  in  Mr.  McDonald's  building,  while  in  the  after- 
noons this  man  works  for  Mr.  McDonald  in  the  hay  fields  or  wherever 
needed.  Consequently  in  the  forenoons  there  are  eight  men  besides^ 
the  proprietor  at  work,  and  in  the  afternoons  nine  men  are  working 
on  the  farm. 

During  forenoons  in  hay  harvest  the  proprietor  spends  his  time 
grinding  sickles  and  in  superintending  the  work  of  his  men  so  as  to 
keep  them  all  profitably  employed. 

From  5  to  6  o'clock  in  the  afternoon  most  of  the  men  are  kept 
busy  milking.     Those  who  handle  the  work  teams,  however,  have 
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their  teams  to  care  for,  and,  during  hay  harvest,  one  of  these  is  back 
in  the  field  shortly  after  5.30  and  both  wagons  are  loaded  and  drawn 
in  before  6.15  o'clock.  The  lighter  team  is  hitched  to  the  two-horse 
rake  at  6  o'clock  and  rakes  until  7.30.  The  men  who  milk,  after  get- 
ting their  supper  go  to  the  field  for  a  short  time  to  bunch  up  hay  or 
load  the  two  wagons.  This  makes  a  long  day  for  the  men,  but  this 
extra  labor  is  required  for  only  a  short  time  in  the  busy  part  of  the 
haying  season;  at  other  seasons  the  normal  day's  work  endis  at  6 
o'clock. 

Two  days  in  the  week  the  butter  and  eggs  must  be  delivered  to  the 
station,  so  instead  of  both  teams  going  into  the  field  on  these  dajs  one 
man  with  the  lighter  team  starts  about -7.30  o'clock  a.  m.  for  town, 
returning  before  noon.  On  the  day  that  the  writer  watched  operations 
closely  the  other  team  began  drawing  hay  shortly  after  8  o'clock  and 
had  in  two  loads  by  10.30.  Of  twelve  loads  brought  in  during  the 
writer's  visit,  two  were  weighed.  One  had  2,400  pounds  of  hay  on  it, 
the  other  2,900.  It  is  reasonably  certain  that  the  average  wa8  at  least 
2,500  pounds  and  all  were  taken  off  an  area  of  not  more  than  5  acres, 
most  of  which  had  not  been  plowed  for  fifteen  years.  This  shows  a 
yield  of  approximately  3  tons  to  the  acre  and  was  made  up  wholly  of 
fine  grasses  with  clover  mixed  in,  a  most  excellent  quality  of  dairy  feed. 
The  teams  which  do  this  work  are  .of  good  size.  One  pair  of  mares 
weighs  2,700  pounds,  the  other  pair,  horses,  2,860  pounds.  The  single 
rake  was  drawn  during  the  afternoon  by  the  driving  horse,  consider- 
ably lighter  in  weight. 

As  soon  after  ha3'ing  as  there  is  suflicient  aftermath  to  furnish  feed 
the  cows  are  turned  into  the  meadows,  for  the  permanent  pasture  is 
then  getting  dry.  Any  newly  seeded  piece,  however,  is  previously 
given  a  light  coat  of  manure,  which  prevents  the  cows  from  grazing  it 
down,  and  any  other  piece  which  would  be  hurt  by  grazing  is  treated 
likewise.  The  cornfield  is  shut  off  with  a  temporary  wire  fence.  Some 
manure  is  spread  occasionally  even  on  the  permanent  pasture. 

FEED  FOB  THE  COWS  AND  CALVES. 

As  soon  as  the  pasture  gets  dry  and  insufiScient  in  the  summer,  and 
before  the  mowing  land  can  be  used,  a  suitable  quantity  of  hay  is  fed 
to  the  cows  every  day,  and  later  on  the  corn  is  fed  out  green.  The 
roughage  for  winter  feed  is  entirely  of  this  mixed  hay,  which  contains 
a  large  proportion  of  clover.  The  cows  get,  wTien  in  full  milk,  8 
pounds  of  grain  a  day,  in  two  feeds.  The  grain  is  mixed,  consisting 
of  1  part  cotton  seed  meal,  2  parts  ground  corn,  2  parts  ground  oats, 
and  4  parts  wheat  bran.  Skim  milk  is  fed  to  the  calves  until  they 
are  more  than  a  year  old,  and  the  surplus  at  all  times  is  given  to  the 
milch  cows. 
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BT7TTBB  PBODTTCTIOll'. 

The  cows  freshen  during  the  fall,  so  that  most  of  the  butter  is  pro- 
duced in  the  winter;  fresh  pasture  comes  on  at  such  a  time  in  the  period 
of  lactation  as  to  prolong  the  flow  of  milk  in  the  spring.  The  cows 
produce  on  an  average  a  pound  of  butter  each  per  day  for  three  hun- 
dred days  in  the  year — that  is,  30,000  pounds  of  butter  from  100  cows 
in  the  course  of  a  year.  The  butter  is  sold  as  soon  as  made  the  year 
round  to  regular  customers,  mainly  in  New  York  City.  The  selling 
price,  is  35  cents,  Mr.  McDonald  paying  the  express  charges  to  the 
city.  By  the  use  of  plenty  of  hay  and  skim  milk  for  the  calves  as 
they  grow  up  they  are  kept  in  vigorous  shape  and  breed  i-ather  earlier 
than  the  average,  so  that  many  of  the  heifers  are  in  milk  at  two  years 
of  age. 

POT7I.TBY  PKODTTCTIOir. 

Four  hundred  of  the  600  hens  kept  on  the  farm  are  housed  in  one 
long,  cheaply  constructed  house.  This  house  is  divided  so  that 
approximately  50  hens  are  in  each  inclosure.  The  other  200  hens  for 
breeding  stock  are  kept  in  smaller  pens  in  a  separate  location. 

besttijTS  achieved. 

The  gross  receipts  for  a  year  for  butter,  eggs,  and  poultry,  with 
occasionally  a  small  quantity  of  hay  sold,  amount  to  $10,000  in  round 
numbei*s.  The  annual  expenses  for  grain  are  approximatel}'  $3,000; 
for  labor,  another  $3,000.  The  debt  on  this  farm  in  1875  is  said  to 
have  been  $8,400,  and  to  have  been  entirely  cleared  up  in  the  twelve 
years  following  that  date.  The  hay  land  has  been  cleared  of  stumps 
and  stones,  the  buildings  improved  and  added  to  (the  dwelling  house, 
barn,  and  dairy  now  having  slate  roofs),  the  mill  and  electric-light 
equipment  have  been  put  in,  and  the  land  rendered  vastly  more  pro- 
ductive than  it  was  in  1875. 

The  orchard  back  of  the  house  has  been  made  more  productive  by 
general  care,  and  especially  by  burying  on  the  up-hill  side  of  an  apple 
tree  any  animal  which  died  on  the  farm. 

In  spite  of  the  simplicity  of  its  cropping  sj^stem,  this  farm  has  been 
rendered  so  productive  as  to  provide  many  of  the  comforts  and  con- 
veniences usually  attributed  to  city  life,  and  to  maintain  a  large  fam- 
ily at  the  same  time. 
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PLANNING  A  CROPPING  SYSTEM. 

By  W.  J.  Spillm AN,  AgricuUuriet  in  Charge  of  Farm  Management  Inve^tigaiians. 


DITBODUOTION. 

One  of  the  lines  of  work  undertaken  by  the  Office  of  Faim  Manage- 
ment Investigations  is  the  making  of  working  plans  for  farms.  Some 
of  these  plans  are  more  or  less  general  in  character,  representing  sys- 
tems adapted  to  particular  types  of  farms  in  definite  soil  and  climatic 
areas.     Others  are  made  for  individual  farms. 

There  are  two  principal  reasons  why  work  of  this  kind  is  under- 
taken. In  the  first  place,  very  few  farms  have  any  definite  cropping 
system,  and  it  is  comparatively  easy  to  plan  a  system  that  will  meet 
the  requirements  of  the  case  and  increase  the  farmer^s  income.  We 
are  thus  able  to  render  material  service  to  a  considerable  number  of 
farmers,  whose  farms  in  consequence  become  centers  of  local  interest 
and  serve  as  object  lessons  to  the  community.  In  the  second  place, 
the  number  of  farms  on  which  the  full  possibilities  of  a  given  type  of 
farming  are  realized  is  exceedingly  small;  so  small,- in  fact,  that  it  is 
necessary  to  increase  the  number  very  materially  before  many  impor- 
tant problems  relating  to  farm  management  can  be  solved. 

To  illustrate:  On  the  farm  of  Mr.  W.  H.  Rowe,  described  in  Farm- 
ers' Bulletin  No.  272,°  the  possibilities  of  a  given  system  of  managing 
swine  with  a  particular  cropping  system  have  been  worked  out.  One 
litter  of  pigs  a  year  is  produced.  These  are  pastured  on  clover  in 
summer  and  fed  sufficient  grain  to  bring  them  to  a  weight  of  from 
100  to  125  pounds  by  the  end  of  the  pasture  season.  In  winter  they 
are  fed  grain  and  soy  bean  hay.  The  next  summer  they  return  to  the 
clover  pasture,  while  the  feeding  of  grain  continues.  About  the  1st 
of  August  they  are  sold,  weighing  from  325  to  350  pounds  each.  This 
system  utilizes  the  full  possibilities  of  the  clover  pasture.  The  extra 
hogs  during  early  summer  consume  the  abundant  growth  of  clover 
at  that  season,  while  the  smaller  number  later  find  just  about  the 
amount  of  pasture  they  can  utilize.  With  this  system  the  farmer  is 
able  to  sell  an  average  of  six  large  hogs  a  year  for  each  acre  in  clover 
on  the  farm.  This  farm  is  in  the  North,  where  winter  pasture  is  not 
available.  The  owner  knew  just  what  acreage  of  each  crop  to  grow, 
and  he  knew  approximately  the  quantity  of  grain  and  mill  feed  he 
would  need  during  the  year.  This  is  the  only  instance  thus  far  found 
in  which  a  farm  devoted  to  hog  raising  had  its  problems  so  fully 
worked  out. 


a  A  Successful  Hog  and  Seed-Com  Farm,  1906. 
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Suppose,  now,  a  hog  farm  is  located  far  enough  south  to  make  win* 
ter  pasture  available,  and  that  it  is  desired  to  produce  200-pound  hogs. 
Fall  litters  of  pigs  may  be  given  pasture  and  grain  during  winter  and 
early  summer,  the  grain  being  so  apportioned  as  to  cause  the  hogs  to 
reach  the  desired  weight,  say,  by  the  1st  of  July.  Spring  litters  may 
be  given  pasture  and  grain  till  autumn,  and  then  penned  and  forced 
rapidly  to  a  weight  of  200  pounds.  In  such  a  system,  on  a  farm  of  a 
given  size,  what  acreage  of  winter  pasture  and  of  summer  pasture 
should  be  provided?  What  pasture  crops  should  be  used?  How 
much  grain  should  be  fed?  These  are  questions  that  can  only  be 
answered  by  experience.  We  are  able  to  make  estimates  that  will 
serve  as  approximate  answers,  but  the  experience  of  a  considerable 
number  of  farms  is  necessary  before  these  estimates  can  be  relied  on. 

There  are  similar  questions  that  need  to  be  w^orked  out  in  connec- 
tion with  nearly  every  type  of  farming  for  every  section  of  the  United 
States.  One  of  the  most  important  reasons  why  detailed  plans  are 
drawn  in  this  office  for  individual  farms  is,  therefore,  to  enable  iis  to 
find  valuable  material  for  the  study  of  the  possibilities  of  the  various 
types  of  farming.  Among  a  large  number  of  plans  furnished,  some 
will  result  in  the  development  of  farms  to  their  full  possibilities. 
Every  such  farm  is  an  object  lesson  of  great  value.  A  large  number 
of  such  farms  would  furnish  data  for  generalizations  of  inestimable 
value. 

The  number  of  distinct  types  of  farming  is  large,  and  most  farms 
combine  two  or  more  of  these  types.  Even  farms  of  exactly  the  same 
type — as,  for  instance,  dairy  farms  that  grow  only  roughage  and  buy 
all  the  concentrates — may  and  do  have  widely  different  cropping  sys- 
tems. This  is  true  even  on  contiguous  farms  of  the  same  type.  This 
field  of  research  is  therefore  a  wide  one.  It  relates  in  a  most  vital 
way  to  the  development  of  the  agricultural  resources  of  the  country. 
If  properly  pursued  it  can  not  fail  to  result  in  the  accumulation  of  a 
vast  number  of  important  facts  and  principles  which  can  be  put  into 
pedagogical  form  and  thus  become  an  important  subject  of  instruc- 
tion in  schools. 

In  attempting  to  plan  a  cropping  system  to  fit  exactly  the  needs 
of  a  farm,  the  objection  may  be  raised  that  this  is  impossible  because 
of  the  great  seasonal  variation  in  yields.  This  objection  overlooks 
the  fact  that  every  farmer  in  the  United  States  is  actually  compelled 
to  make  such  plans  every  year,  whether  they  are  feasible  or  not. 
There  can  be  no  two  answers  to  the  question  whether  we  shall  attempt 
to  aid  the  farmer  in  this  the  most  important  work  he  has  to  do.  If 
agricultural  science  is  of  any  value  at  aU  it  must  aid  the  farmer  in 
planning  his  work.  With  sufficient  study,  the  ordinary  fluctuations 
in  yields  become  known  quantities,  and  allowances  can  be  made  for 
them.     When  a  farm  is  heavily  stocked,  it  will  occasionally  occur 
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that  feed  will  run  short.  In  such  cases  the  only  resource  is  to  buy, 
unless  the  farmer  is  willing  to  dispense  with  a  portion  of  his  stock. 
It  should  be  remembered  that  when  a  farmer  is  buying  feed  he  is  also 
buying  fertility.  One  of  the  most  successful  farmers  in  this  country 
says:  ''I  usually  keep  enough  stock  to  eat  all  I  raise,  and  I  usually 
take  the  chance  of  keeping  a  little  more;  for  it  does  the  farm  no  harm 
to  buy  a  little  feed  if  it  is  needed." 


PASX    SSLECTED    TO    rLIiXJSTRATS    THS     MBTHOD8 

FLAKNnra  a  csopfino  system. 


USED     IN 
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The  plan  selected  to  iUustrate  the  methods  used  in  arranging  a 
cropping  system  to  fit  definite  conditions  is  one  recently  drawn  for 
a  farm  in  northern  Illinois.  The  man- 
ager  had  already  determined  approxi- 
mately the  possibilities  of  this  farm 
under  the  particular  type  of  farming 
he  desired  to  follow.  The  number  of 
conditions  to  be  met  was  unusually 
large.  Figure  1  shows  the  arrange- 
ment of  the  farm  as  it  was  presented 
to  us.  It  will  be  seen  that  the  arable 
land  aggregates  103  acres.  This  is  all 
good  land,  sloping  in  a  fairly  uniform 
manner  to  the  south  and  west,  sufiBi- 
ciently  for  drainage  purposes.  It  was 
desired  to  keep  about  25  cows,  5  to  15 
head  of  horses  (some  of  these  to  be  kept 
for  city  owners),  50  to  60  hogs,  and  100 
hens.  It  was  desired  that  a  farmstead 
be  reserved  in  the  northwest  comer  of 
the  arable  portion. 

It  was  preferred  that  all  the  stock 
should  be  provided  with  pasture.  At 
the  outset  it  was  plain  that  ordinary 
permanent  pastures  for  all  this  stock 
would  occupy  too  much  land.  It  was 
therefore  decided  to  provide  more  pro- 
ductive temporary  pastures.  The  con- 
dition of  the  land  justified  the  assump- 
tion of  the  following  yields:   Silage,  9 

tons;   hay,  2  tons;    soiling  com,  7  tons.       Fio.  l.-Plan  of  farm  as  submlttwl  by  the 

It    was    assumed     that    by   feeding    5         manager  for  the  recommendation  of  a 
,         -   ,  _-.  ,         \    ^  .,  suitable  cropping  system. 

pounds  of  nay  or  20  pounds  of  soil- 
ing com  per  head  daily,  the  pastmre  could  be  made  to  carry  1  cow 
per  acre, 
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In  order  to  ascertain  the  quantity  of  feed  required  annually,  the 
following  system  of  feeding  was  assumed: 

CoW9. 

May  10-October  10. — One  acre  of  pasture  per  head.     (This  pasture  wiU  be  second- 
year  timothy  and  clover  meadow.) 
May  10-August  10. — Five  pounds  of  hay,  with  pasture. 

August  10-October  10. — ^Twenty  pounds  daily  of  soiling  com  or  silage  with  pasture. 
October  10-May  10. — The  average  ration  for  dry  and  other  cows  is  silage,  40  poumls; 

hay,  10  pounds;  grain,  4  pounds. 

Bulls. 

May  lO-August  10. — Silage,  26  pounds;  hay,  15  pounds;  grain,  4  pounds. 
August  10-October  10. — Soiling  crops,  25  pounds;  hay,  15  pounds;  grain,  4  pounds. 
October  10-May  10. — Silage,  30  pounds;  hay,  18  pounds;  grain,  4  pounds. 

Yearlings. 

May  l-October  1. — Pasture,  with  5  pounds  of  hay  daily. 
October  1-31. — Pasture,  with  25  pounds  of  rape  daily. 
November  1-30. — Hay,  12  pounds,  and  rape,  30  pounds,  daily. 
December  l-April  30. — Hay,  10  pounds,  and  silage,  25  pounds,  daily. 

Calves, 

First  four  months,  an  average  of  15  pounds  of  milk,  5  pounds  of  hay,  and  1  pound  of 

grain  daily.     (This  is  a  liberal  allowance.)    Five  months,  pasture,  with  5  pounds  of 

hay  daily.    One  month,  pasture,  with  10  pounds  of  rape  daily.    Two  months,  hay,  9 

pounds,  and  silage,  15  pounds,  daily. 

Horses. 

An  average  of  18  pounds  of  hay  and  6  pounds  of  grain  daily  throughout  the  year. 
This  is  an  overestimate,  since  some  of  the  horses  will  be  at  pasture  part  of  the  time,  but 
the  number  of  horses  in  winter  will  exceed  the  number  in  summer.  BesideSj  it  is  well 
to  have  a  reserve  of  feed  in  case  of  short  crops. 

Hogs. 

The  system  of  feeding  hogs  was  assumed  to  be  that  used  on  the  farm  described  in 
Farmers'  Bulletin  No.  272,  already  referred  to.  These  two  farms  are  in  the  same  sec- 
tion and  on  soil  of  the  same  type.  The  Howe  system  was  also  used,  because  it  is  the 
only  one  for  which  accurate  data  are  at  hand  and  which  is  adapted  to  the  section  in 
question. 

The  following  table  gives  the  number  of  stock  and  the  quantity  of 
each  kind  of  food  required,  together  with  the  yields  per  acre  and  the 
number  of  acres  of  each  class  of  crops : 


Number  of  live  stock. 

Silage. 

Hay. 

Soiling. 

Grain. 

Rape. 

Paatare. 

25  cows 

Tons, 
107 
0 

Tons. 

34 

6 

33 

15 

2 

Tons. 
15 
2 

Tons. 
10.7 
1.46 
10.95 
.39 

35.40 

Acres, 

Acrts. 

25 

2  bulls 

10  horses 

10 

13  young  stock 

15 
} 

afi2 

6  sows 

AA  rticq 

5 

^lO  P'fiS' 

1 

Total 

131 
0 

go 

2 

17 
7 

58.90 

.52 

40 

Yield  to  the  acre 

Acres 

14.6 

45 

2.43 

.52 

40 
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From  the  preceding  table  it  is  seen  that  the  following  acreages  are 
required:  Com,  14.6  +  2.43  =  17.03;  hay,  45;  pasture,  40;  and  rape, 
0.52;  a  total  of  102.55  acres.  The  problem  now  is  to  arrange  these 
acreages  into  suitable  rotations. 

The  fact  that  the  cows  need  25  acres  of  pasture  suggests  one  rota- 
tion on  fields  of  25  acres  each.  A  part  of  one  of  these  fields  may  also 
furnish  pasture  for  the  horses.  The  further  fact  that  the  hogs  require 
5  acres  of  clover  pasture  suggests  another  rotation  on  5-acre  fields. 
Since  the  necessary  acreage  is  practically  the  whole  of  the  arable  land 
it  will  be  necessary  to  double-crop  a  few  acres* in  order  to  secure  space 
for  the  farmstead.  No  estimate  of  pasture  for  young  stock  is  included 
in  the  table.  Since  it  is  desirable  to  keep  about  half  as  many  of  these 
as  there  are  mature  cows,  in  order  to  maintain  a  high  degree  of  effi- 
ciency in  the  herd,  it  happens  that  the  tract  of  1 1 .77  acres  of  woodland 
pasture  north  of  the  road  just  about  suffices  for  the  young  stock. 

THE   ROTATIONS   ADOPTED. 

A  careful  consideration  of  the  conditions  specified  and  of  the  many 
difTerent  possible  rotations  led  to  the  adoption  of  one  three-year  rota- 
tion as  follows:  First  year,  7  acres  of  com  and  18  acres  of  peas  and 
oats;  second  year,  timothy  and  clover;  third  year,  timothy  and 
clover. 

This  rotation  requires  that  timothy  and  clover  be  sown  in  the  7 
acres  of  com  at  the  last  cultivation,  a  common  practice  in  New 
England  and  a  successful  practice  on  several  farms  in  Iowa,  Missouri, 
and  other  Western  States.  Timothy  and  clover  are  also  to  be  sown 
either  with  the  peas  and  oats,  or  immediately  after  the  latter  are 
harvested  for  hay.  The  third  year  of  this  rotation  furnishes  the 
necessary  pasture  for  the  cows;  the  second  year  furnishes  the  required 
10  acres  of  pasture  for  the  horses  and  15  acres  for  hay.  This  will 
require  a  temporary  fence,  which,  however,  is  entirely  feasible. 

In  case  the  seeding  of  grass  fails,  rye  may  be  sown  after  the  com  in 
the  fall,  to  be  followed  by  soy  beans  for  hay  the  next  summer.  If 
the  seeding  of  grass  after  the  peas  and  oats  fails,  winter  wheat  should 
be  sown  on  the  land  needed  for  horse  pasture.  This  will  furnish  good 
pasture  throughout  the  summer,  as  the  wheat  will  not  stool  until  late 
in  the  fall  or  early  the  next  spring.  The  remainder  of  the  pea  and 
oat  land  may  very  properly  be  planted  to  sorghum  for  hay.  The 
next  year  the  whole  25  acres  may  be  sown  in  winter  wheat  in  the 
spring,  to  be  used  by'  the  cows  for  pasture  during  the  summer. 

To  secure  the  5  acres  of  clover  for  the  hogs,  in  a  rotation  in  which 
the  remaining  crops  are  useful,  the  following  three-year  rotation  was 
arranged:  First  year,  com,  in  which  clover  is  sown  at  the  last  culti- 
vation; second  year,  clover;  third  year,  peas  and  oats  for  hay,  fol- 
lowed by  rape  sown  in  midsummer. 
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This  rotation  permits  more  rape  to  be  grown  than  is  strictly  needed, 
but  the  extra  quantity  can  be  utilized  by  the  pigs  and  calves. 

If  the  seeding  of  clover  in  the  com  fails,  sow  winter  wheat  in  half 
of  it  in  the  autumn.  Pasture  this  wheat  down  the  next  spring,  and 
follow  it  by  sorghum  for  hog  pasture,  turning  the  hogs  in  on  the 
sorghum  when  it  is  about  18  inches  high.     The  other  half  of  the  land 

should  be  planted  to  winter  wheat  in 
the  spring.  This  \*dll  furnish  good 
pasture  for  hogs  throughout  the 
summer. 

These  two  rotations  occupy  90  acres 
of  land,  and  furnish  12  acres  of  com, 
38  acres  of  hay,  5  acres  of  rape,  and 
all  the  pasture  needed.  There  are 
still  needed  5  acres  of  com  and  7  acres 
of  hay.  Reserving  3  acres  for  the 
farmstead,  10  acres  on  which  to  grow 
these  crops  are  left.  The  evident  solu- 
tion of  this  problem  lies  in  a  two-field 
rotation  of  com,  5  acres,  followed  by 
a  double  crop  of  hay  the  next  year. 
Fortunately,  the  farm  described  in 
Farmers'  Bulletin  No.  272  has  shown 
that  soybeans  are  not  only  an  excellent 
hay  crop  in  that  section,  but  that  they 
may  be  planted  as  late  as  the  last  week 
in  June.  This  fact  suggests  rye  as  a 
^dnter  hay  crop.  Only  2  acres  of  this 
need  be  used  for  hay,  since  only  7 
acres  of  hay  are  needed  and  the  soy 
beans  furnish  5  acres.  The  remaining 
3  acres  of  rye  will  be  convenient  for 
bedding.  Accordingly,  the  following 
two-year  rotation  was  laid  out  for  two 
5-acre  fields:  First  year,  com,  followed 
by  fall-sown  rye;  second  year,  rye, 
followed  by  soy  beans. 
It  now  remains  to  fit  these  three  rotations  into  the  arable  land. 
Figure  2  shows  the  final  result.  This  arrangement  permits  a  single 
road  to  reach  every  field  on  the  farm.  The  peculiar  outline  of  the 
farm  makes  this  road  rather  long,  but  it  would  be  hard  to  avoid  this 
slight  difficulty. 

Fields  G,  H,  and  I,  figure  2,  are  to  be  devoted  to  the  three-year  rota- 
tion consisting  of  7  acres  of  corn  and  18  acres  of  peas  and  oats  the  first 


I  loan  com. 
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Fia.  2.— Final  arrangement  of  the  several 
fields,  showing  the  cropping  system 
recommended. 
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year,  followed  by  timothy  and  clover  left  down  two  years.  The  other 
three-year  rotation  on  5-acre  fields  may  be  rrni  on  any  three  of  the 
fields  B,  C,  D,  E,  and  F,  with  the  two-year  rotation  on  the  remaining 
two.  The  farmstead  occupies  the  3  acres  in  subdivision  A.  This 
gives  room  for  a  tenant  house,  bam,  chicken  house,  and  a  small 
garden. 

On  receiving  the  above  plans,  the  manager  of  this  farm  wrote:  ''I 
have  carefully  read  your  suggestions  as  to  the  field  arrangements  of 
the  farm  and  the  plan  of  operation.  I  do  not  see  why  I  can  not  carry 
out  every  suggestion  to  the  letter." 

The  results  of  the  operation  of  this  plan  will  be  carefully  studied 
by  this  ofiice.  It  will  be  seen  that  some  features  of  the  plan  are  some- 
ivhat  experimental,  at  least  for  that  locality.  Other  features  are 
based  on  successful  practice  on  near-by  farms. 

ABBANOEMENT  OF  CBOPPIKa  SYSTEMS  FOB  FABMS. 

It  is  hoped  that  ultimately  it  will  be  possible  by  the  study  of  farm 
practice  on  the  best  farms  to  arrange  rotations  in  all  parts  of  the 
coimtry  based  entirely  on  successful  local  practice.  While  this  ofiice 
can  not  imdertake  to  furnish  detailed  plans  for  an  indefinite  number 
of  individual  farms,  at  the  same  time  we  desire  the  opportunity  to  do 
a  considerable  amoimt  of  this  work,  in  order  that  we  may  test  the 
possibilities  of  certain  types  of  farming  and  enlarge  the  number  of 
highly  successful  farms,  so  that  we  may  have  more  material  for  the 
study  of  farm  management.  Ultimately  it  is  hoped  to  formulate 
generalized  plans  for  farms  of  various  types  in  all  sections  of  the  coun- 
txy,  and  to  make  these  plans  available  in  our  publications. 
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THE  APPLICATION  OF  VEGETATIVE  PROPAGATION 
TO  LEGUMINOUS  FORAGE  PLANTS." 

By  J.  M.  WestciATE,  Assistant  Agrostologist  in  Charge  of  Alfalfa  and  Clover  Inirodvc- 
tion^  Forage  Crop  Investigations,  and  Ge<)R(}e  W.  Oliver,  Plant  I^opagatoTf  Seed  and 
Plant  Introduction  Investigations. 


INTRODXTCTION. 

The  practical  difficulties  which  have  presented  themselves  in 
connection  with  the  development  of  improved  strains  of  perennial 
forage  plants  have  been  such  as  to  retard  the  progress  of  the  work. 
The  necessity  for  isolation  to  prevent  promiscuous  pollination  and 
the  time  required  to  secure  any  considerable  quantity  of  seed  have 
together  served  to  handicap  seriously  the  work  of  developing  new 
strains  of  forage  plants,  especially  the  perennial  legumes.  The 
method  of  propagating  forage  plants  by  means  of  cuttings  herein 
described  has  been  worked  out  chiefly  in  connection  with  Medicago 
sativa  and  Trifolium  pratense,  but  preliminarj'  experiments  indicate 
that  it  may  be  quite  as  successfully  adapted  to  all  dicotyledonous 
forage  plants.  Among  the  species  which  have  been  successfully  pro- 
pagated in  this  manner  may  be  mentioned  Medica^jo  satwa,  Melilotus 
officinalis,  M.  alba,  Trifolium  jyratense,  and  T.  repent.  By  using 
the  offsets  or  innovations  the  method  is  also  applicable  to  grasses. 

A  number  of  problems  in  connection  with  the  self-sterility  of  the 
different  species  in  question  demand  further  attention.  It  is  hoped 
that  the  method  here  suggested  will  stimulate  the  work  of  developing 
varieties  of  forage  crops  throughout  the  country. 

oin  the  summer  of  1903  a  plot  of  Peruvian  alfalfa  (8.  P.  I.  No.  9303)  in  th(»  grass 
garden  of  the  Department  of  Agriculture  proved  resistant  to  the  leaf-spot  disease* 
(Pseudopeziza  medicaginis),  which  nearly  ruined  the  check  plot  of  ordinary  alfalfa. 
Although  this  strain  is  nonhardy  and  ordinarily  winterkills  except  in  the  southern 
portions  of  the  United  States,  there  were  two  plants  which  survived  the  severe  winter 
of  1903-4  in  Washington,  D.  C.  These  points,  together  with  the  hairiness,  leafmess, 
and  vigorous  growth  of  this  variety,  brought  it  to  the  attention  of  those  interested 
in  breeding  alfalfa.  These  plants  were  placcnl  in  large  pots  and  moved  to  th(»  green- 
house to  be  utilized  in  the  hyl)ridization  work  inaugurated  by  Dr.  B.  T.  Galloway. 
Later  on  Doctor  Galloway  conceived  the  idea  of  raising  a  large  numl)er  of  plants  of 
these  two  individuals  vegetatively,  in  ordeT  to  producM^  a  large  quantity  of  seeds  the 
same  season.  This  was  successfully  accomplished  by  the  method  here  described. 
The  adaptation  of  this  method  to  the  brcH'ding  oi  forage  crops,  especially  the  legumes, 
has  proved  so  promising  that  it  is  deemed  advisable  to  i)ublish  the  results  ob- 
tained.— C.  V.  Piper,  Agrostologist  iri  Charge  of  Forage  Crop  Investigations. 
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BESOBIPTION  OF  THE  METHOD  EMPLOYED  IN  THE  VEGETATIVB 

PBOPAGATION  OF  LEGUMINOnS  PLANTS. 

The  method,  as  here  described,  applies  specifically  to  alf&lfa. 
Slight  modifications  may  be  necessary  in  case  of  its  application  to 
other  species. 

The  cuttings  should  be  made  about  three  inches  in  length,  prefer- 
ably from  the  upper  portion  of  reasonably  matiu-ed  stems.  Plants 
grown  outside  the  greenhouse  produce  the  best  cuttings,  but  in  case 
the  stock  plants  are  not  near  at  hand  it  is  generally  advisable  to 
transplant  them  to  the  greenhouse,  cutting' the  stems  back  close  to 
the  ground.  Such  plants  will  give  an  abundance  of  good  material 
for  cuttings  within  two  weeks.  It  is  practicable,  when  the  cutting 
material  is  limited  in  quantity,  to  utilize  also  the  middle  and  lower 
portions  of  the  stem.  In  any  case,  two  or  three  nodes  should  be 
included  in  each  cutting,  the  lower  being  near  the  base  to  facilitate 
rooting.  It  is  possible  to  secure  a  second  set  of  cuttings  from  the 
original  ones  when  they  have  grown  to  twice  their  original  height, 
usually  about  three  weeks  after  potting.  The  upper  cuttings  of  the 
original  stem  are  best  adapted  to  this  second  series  of  cuttings,  as 
the  terminal  growth  is  not  interrupted.     (PI.  I,  fig.  1.) 

The  slips  should  be  inserted  in  sand  (PI.  I,  fig.  2)  and  when  the 
largCvSt  roots  are  three-fourths  of  an  inch  in  length  they  should  be 
transferred  to  2-inch  pots,  and  later  on  to  3-inch  pots.  (PI.  II,  fig.  1.) 
The  size  which  the  plants  can  attain  in  such  pots  wdthout  becoming 
pot-bound  will  permit  them  to  be  transplanted  to  the  permanent 
nursery  rows,  if  the  season  be  suitable,  or  to  an  outside  cold  frame 
(PI.  II,  fig.  2),  to  remain  dormant  till  spring,  in  case  the  cuttings  are 
made  during  the  winter.  Greenhouse  facilities  are  desirable,  though 
not  essential.  It  is  possible  with  30  square  feet  of  greenhouse  space 
and  90  square  feet  of  cold  frames  to  secure,  during  a  single  winter, 
1,000  plants  from  an  alfalfa  plant  of  average  size.  In  the  northern 
portions  of  the  United  States  the  conditions  of  the  weather  may  be. 
too  severe  to  permit  of  transfer  to  outside  cold  frames.  In  the  south- 
em  portion  of  the  country  cold  frame  protection  may  not  be  neces- 
sary, but  some  means  should  be  adopted  to  protect  the  plants  from 
other  sources  of  danger  until  they  can  be  permanently  transplanted. 

The  efficiency  of  the  method  is  shown  by  the  fact  that  at  least 
95  per  cent  of  alfalfa  cuttings  become  well  rooted  in  the  pots.  The 
newly  potted  cuttings  should  be  watered  sparingly  and  shaded  from 
direct  sunlight  for  the  first  two  days.  Where  it  has  been  necessary 
to  transfer  the  plants  to  cold  frames  at  Washington,  D.  C,  in  mid- 
winter, the  loss  has  been  as  high  as  10  per  cent,  owing  to  the  sudden 
change  of  temperature.  Cloth  protection  is  recommended,  as  the 
plants,  having  been  grown  in  the  greenhouse,  are  likely  to  be  tender. 
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Fig.  1.— Cuttings  of  Pehuvi*n  Alfalfa  Before  ano  ArrEfi  Rootino. 


Fto.  2.— Cuttings  of  Peruvian  Alfalfa  Rooted  in  Sand  in  Greenhouse. 


Fig.  1,— Potted  Cuttings  of  Peruvian  Alfalfa  in  Greenhouse, 


Fhj.  2.— Potted  Cuttings  of  Peruvian  Alfalfa  in  Cold  Frames. 
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No  losses  resulted  on  one  occasion  in  the  transfer  of  1,800  plants  to 
tlie  permanent  nursery  rows  5  miles  distant.  The  tops  were  cut 
back  to  6  inches  in  height  before  being  removed  from  the  pots  in 
tlie  cold  frames.     (See  PI.  Ill,  figs.  1  and  2.) 

jftJ'PIilCATION  OF  THE  METHOD  TO  PBACTICAIi  PLANT-BREEDING 

PROBLEMS. 

In  connection  with  establishing  new  varieties  of  such  leguminous 
forage  plants  as  alfalfa  and  clover  it  is  sometimes  desirable  to  start 
^with  a  strain  from  a  single  iadividual,  or  at  best  from  a  limited 
number  of  individuals.  This  is  the  case  where  an  especially  prom- 
ising form  is  confined  to  so  few  plants  that  the  problem  of  increasing 
the  stock  for  further  tests  and  possible  introduction  is  a  serious  one. 
In  work  of  this  kind  many  difficulties  have  heretofore  been  encoun- 
tered. The  seed  selected  from  a  promising  set  of  individuals  in  an 
ordinary  niu^ery  or  testing  plot  may  have  as  its  male  parents  plants 
of  all  of  the  strains  in  the  series  imder  tes^,  a  circumstance  which 
works  against  the  fixing  of  the  strain  along  the  desired  lines. 

This  promiscuous  parentage  can  usually  be  avoided  only  by  keep- 
ing the  remainder  of  the  plants  clipped  to  prevent  flowering.  This 
is  not  practicable  in  case  other  strains  are  being  developed  at  the 
same  time.  While  it  is  possible  to  isolate  several  hundred  plants  so 
that  the  danger  of  outside  pollination  is  for  the  most  part  eliminated, 
yet  with  a  few  plants  this  is  much  less  satisfactory,  as  there  is  not 
the  protection  of  numbers  which  a  considerable  area  of  plants  of  one 
strain  gives.  The  several  hundred  plants  which  can  readily  be  pro- 
duced from  the  selected  individuals  during  the  winter  can  be  isolated 
by  transfer  to  a  considerable  distance  from  other  plants  of  the  same 
or  closely  related  species.  It  is  possible  that  a  considerable  area 
could  be  practically  isolated  by  lateral  screens  to  confine  the  fer- 
tilizing insects  temporarily  to  the  plants  in  question.  Under  these 
conditions  the  presence  of  great  numbers  will  make  it  probable  that 
the  bulk  of  the  seed  secured  wall  have  the  selected  individuals  for 
its  male  parents. 

The  quantity  of  seed  procurable  from  a  few  plants  is  usually  so 
small  that  several  seasons  are  required  to  obtain  sufficient  stock  for 
even  the  preliminary  tests  of  the  new  strain  under  field  conditions. 
But  by  using  cuttings  it  is  quite  practicable  to  produce  in  the  green- 
house as  many  plants  from  one  individual  during  the  first  winter  as 
would  be  expected  in  at  least  two  years  from  seed.  Therefore  this 
method  results  in  a  considerable  shoitening  of  the  time  required  to 
get  the  seed  of  any  one  selected  strain  in  sufficient  quantities  for 
field  tests. 

In  practical  selection  work  where  strains  resistant  to  cold,  drought, 
or  disease  are  being  developed,  natural  selection  will  weed  out  the 
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undesirable  plants.  In  these  cases  the  method  suggested  by  Hays  ■ 
is  most  practicable.  In  case,  however,  the  selections  are  being 
made  along  different  lines,  as  for  yield,  leafiness,  or  composition, 
there  can  be  no  natural  elimination  of  the  undesirable  individuals. 
Artificial  elimination  in  many  cases  is  tedious,  as,  for  iostance,  when 
selection  for  composition  is  in  progress.  The  method  here  described 
will  enable  fixed  strains  to  be  secured  in  a  much  shorter  time  than 
where  the  seed  is  influenced  by  pollen  from  inferior  individuals. 

In  cases  where  there  is  at  hand  but  a  single  individual  of  a  given 
strain  its  possible  destruction  by  accident  may  be  guarded  against 
by  increasing  the  stock,  as  here  suggested.  If  the  preliminary  tests 
show  it  to  be  of  probable  value,  the  question  of  seed  production  can 
then  be  considered. 

The  transplanting  of  matured  alfalfa  plants  is  difficult,  owing  to 
their  great  root  development.  It  is  much  more  expedient  to  make 
cuttings  to  the  required  number  and  transplant  these  to  the  desired 
location.  ^ 

In  experimental  tests,  such  as  fertilizer  pot  trials  with  single  plants, 
it  is  well  known  that  the  individual  variations  of  the  different  plants 
utilized  is  a  varying  factor,  for  which  it  is  difficult  to  make  correc- 
tions. This  factor  is  practically  eliminated  where  the  plants  under 
test  are  produced  by  cuttings  from  a  single  individual.  It  is  sug- 
gested that  in  fertilizer  tests,  for  instance,  where  pots  or  even  small 
plots  are  used,  the  experiments  can  be  rendered  less  liable  to  error 
by  utilizing  freshly  rooted  cuttings  of  a  single  individual  for  the 
entire  series  of  experiments. 

In  view  of  the  bearing  which  the  self-fertility  of  a  given  species 
has  upon  the  application  of  the  method  to  starting  a  strain  from  a 
single  individual,  a  list  of  self-sterile  and  self-fertile  plants  is  here 
given.  This  list  is  from  Kirchner,^  based  in  part  upon  his  own  work 
and,  in  part,  upon  that  of  othere.  Those  plants  listed  as  self-sterile 
failed  to  set  seed  when  the  inflorescence  was  bagged,  while  the  self- 
fertile  species  j)ro(luced  seed  when  similarly  covered. 

Self-sferile. — Medicago  sativa,  M.  falcata,  Trifolium  pratense,  T. 
hybridum,  Vicia  cracca,  V.  angustifolia,  V.  villosa. 

Self-fertile. — ilelilotus  alba,  Medicago  carstiensis,  M.  denticulata, 
Trifolium  repeiis  (slightly),  T.  incarnatum  (slightly),  Omithopus 
sativus,  Cicer  arietinum,  Vicia  sativa,  V.  faba,  Lens  esculenta, 
Lathyrus  sativus,  L.  tingitanus,  Pisum  sativum,  Glycine  hispida, 
Phaseolus  vulgaris,  Vigna  sinensis. 

£ 

a  Hays,  W.  M.  A  Method  of  Breeding  a  Hardy  Alfalfa.  American  Breedera' 
AHsociation,  vol.  1,  1905. 

b  Kirchner,  Q.  Ueber  die  Wirkung  der  Selbstbeetaubung  bei  den  Papilionaceen. 
Naturw.  Zeitschrift  fiir  Land  und  ForstwirthBchaft,  parts  1,  2,  and  3,  1906.  Digest 
in  Bot.  Centralbl.,  Vol.  XCVIII,  No.  18,  p.  449,  1905. 
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The  behavior  of  any  species  under  continued  inbreeding  will  deter- 
mine the  minimum  number  of  plants  which  can  be  utilized  as  the 
foundation  stock  for  a  given  strain.  It  is,  of  course,  impossible  to 
start  with  a  single  individual  in  case  it  is  absolutely  sterile  to  its  own 
pollen.  It  may  be,  however,  that  the  differentiation  incident  to  vege- 
tative propagation  permits  the  use  of  pollen  of  plants  derived  from  the 
same  individual.  If  this  last  condition  does  not  obtain,  the  employ- 
xnent  of  at  least  two  individuals  is  essential.  These  should,  of  course, 
be  as  nearly  identical  as  possible  with  regard  to  the  desired  character- 
istics. 

The  legumes  are  variable  in  respect  to  self-pollination,  and  unfortu- 
nately there  still  remains  a  great  deal  of  work  to  be  done  in  this  direc- 
t^ion,  as  many  of  the  early  experiments  were  not  performed  under  as 
rigid  conditions  as  might  be  wished.  It  is  probable  that  many  flowers 
failing  to  set  seed  when  bagged  fail  not  because  they  are  sterile  to 
their  own  pollen,  but  because  of  abnormal  conditions  incident  to  the 
bagging.  A  series  of  experiments  is  in  progress  to  determine  whether 
fit  number  of  the  species  of  legumes  usually  regarded  as  self-sterile  are 
not  to  a  certain  extent  self-fertile,  at  least  to  pollen  from  other  por- 
tions of  the  same  plant  or  from  another  plant  produced  from  a  cutting 
from  the  same  individual. 
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THE  CONTROL  OF  TEXAS  ROOT-ROT  OF  COTTON; 

By  C.  L.  Shear,  PaihologUt^  and  GEomtK  F.  Miles,  Srientifir  A»»iMant  in  Pathology. 


IKTRODTJCTION. 

Koot-rot,  or  the  so-called  '* dying"  of  cotton,  is  each  year  becoming 
a  more  and  more  serious  enemy  of  the  cotton  grower  in  Texas  and 
other  parts  of  the  Southwest.  It  has  not  yet  been  found  east  of  Texas, 
but  it  is  likely  to  spread  gradually  eastward.  The  extent  of  its  dam- 
age to  the  cotton  crop  during  the  past  season  (1906)  was  apparently 
greater  than  ever  before.  It  has  been  estimated  that  the  total  loss 
caused  by  this  disease  in  Texas  last  year  was  about  $3,000,000.  Dur- 
ing seasons  favorable  to  the  development  of  the  parasite  it  increases 
its  area  of  destruction  quite  rapidly.  Some  cotton  planters  have 
expressed  the  opinion  that  this  disease  is  at  present  a  more  serious 
menace  to  the  cotton  crop  of  Texas  than  the  boll  weevil. 

Root-rot  is  not  restricted  to  cotton,  but  attacks  a  large  number  of 
other  cultivated  and  wild  plants. 

CATTSE  OF  BOOT-ROT. 

The  disease  has  been  attributed  by  planters  to  a  variety  of  causes. 
Our  investigations  have  shown,  however,  that  it  is  primarily  due  to  a 
fungous  parasite  which  lives  and  spreads  in  the  soil.  This  fungus  is 
known  as  a  species  of  Ozonium  and  is  most  prevalent  and  injurious  in 
the  Houston  clay  or  black  waxy  soils  of  the  Southwest.  Under  favor- 
able conditions  of  temperature  and  moisture,  the  fungus  attacks  the 
roots  of  the  cotton  plants,  destroying  the  rootlets  and  external  surface 
of  the  roots  and  also  invading  the  fibro- vascular  system,  thus  causing 
the  plants  to  suddenly  wilt  and  die.  This  organism  grows  best  where 
the  aeration  of  the  soil  is  poorest.  The  disease  may  be  easily  recog- 
nized by  the  sudden  wilting  and  dying  of  the  plants  and  the  presence 
on  the  roots  of  dirty  yellowish  strands  or  a  thin  weft  of  the  fungous 
filaments. 


aThe  resultfl  of  the  field  experiments  conducted  by  Doctor  Shear  and  Mr.  Miles 
last  season  (1906)  were  so  promising  that  it  is  deemed  desirable  to  present  them  to 
cotton  growers  at  once.  Further  time  will  be  required  to  complete  the  investigations 
and  demonstrate  more  exactly  the  value  of  the  method  recommended. — ^B.  T.  Gallo- 
way, PatJiologUt  and  PhysiologUtf  and  Chief  of  Bureau, 
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EFFORTS   TO   CONTROL  THE   DISEASE. 

Our  investigation  of  this  disease,  including  the  tests  of  possiblr 
methods  of  prevention  or  control,  is  not  yet  complete.  A  C43nsj(ler- 
able  variety  of  tests  has  been  made  in  the  application  of  various 
fungicides  and  other  chemicals  and  fertilizers  to  the  soil,  and  attempts 
have  also  been  made  to  secure  by  selection  a  race  or  variety  of  cotton 
that  might  be  immune  or  show  some  degree  of  resistance  to  the  dis- 
ease. Neither  of  these  lines  of  investigation  has  yet  given  promise  d 
success. 

ROTATION  OF  CROPS. 

It  is  generally  known  to  planters  familiar  with  root-rot  that  it  doe? 
not  affect  grasses  and  grains,  and  when  such  crops  are  grown  upon 
infected  land  for  a  few  years  the  succeeding  cotton  crop  is  not  likely 
to  suffer  so  badly.  The  beneficial  results  from  such  rotations  alow 
are,  however,  not  always  uniform  or  satisfactory. 

AERATION   OF  THE    SOIL  BY  DEEP  PLOWINO. 

Field  and  laboratory  investigations,  coupled  with  the  ex] 
of  practical  growers,  have  led  the  writers  to  conclude  that  I( 
proper  aeration  of  the  soil  is  one  of  the  most  important  factors 
ing  the  development  of  the  root-rot  fungus.     Deeper  plowing 
that  usually  practiced  in  orcKnary  cultivation  methods  impro^ 
aeration  of  the  soil  and  was  therefore  tried. 

Throe  series  of  experiments  were  conducted,  consisting  of  (1) 
fall  plowing,  the  land  being  plowed  to  a  depth  of  7  to  9  im 
December  7  and  8,  1905,   (2)  deep  spring  plowing,  and   (3) 
subsoiling. 

DEEP   FALL   PLOWING. 

The  experiment  in  deep  fall  plowing  was  carried  on  near 
Tex.  An  area  was  selected  where  the  cotton  was  nearly  all 
by  the  root-rot  during  the  previous  season.  Three  acres  of  this 
were  plowed  7  to  9  inches  deep ;  the  remainder  was  given  the  ordinarr 
preparation  and  cultivation,  being  simply  bedded  up  with  a  ''middk 
buster"  in  the  spring.  The  cotton  on  both  plats  was  planted  at 
the  same  time  and  treated  in  the  same  manner  during  the  season. 
On  October  25,  1906,  by  an  actual  count  of  the  plants  in  15  rows  d 
each  plat,  representing  the  average  condition,  only  12  per  cent  d 
the  plants  on  the  deep-plowed  plat  were  found  to  be  dead,  while  on 
the  check  plat  adjoining,  which  had  received  ordinary  preparatioit 
96  per  cent  of  the  plants  had  been  killed  by  the  disease. 
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PEBP    BPBINO   PLOWING   AND   SUBSOILIKO. 

The  resultd  (^  the  deep  string  plowing  uul  aubsoiling  were  not  so 
atisfactory,  though  there  was  a  very  noticeable  benefit  from  this 
reatment.  The  plants  on  the  subsoiled  land  showed  much  less  rot 
[lan  those  on  the  land  which  was  plowed  deep.  The  cotton  was 
oticeably  larger  and  more  productive  on  all  the  treated  plats,  and 
specially  on  that  which  was  subsoiled. 

The  accompanying  illustration  of  our  experimental  plat  at  Petty, 
'ex.,  from  a  photograph  taken  October  19,  1906,  shows  on  the  left 
oot-rot^infected  land  treated  by  spring  subsoiling  and  on  the  right 


10.  3.-^MlJii  fcld  badly  lii 

ptet  ftt  tbe  left,  lUbKifliid,  ibcnn  the  cotton  mostly  ftllve,  jud  tiM  plat  on  tlie  light,  prepared  In  the 

onllnu-y  way.ahowi  the  cotton  Deail;  all  dead. 

lie  check  plat  which  received  ordinary  preparation.     The  contrast 
'&8   not  so  great,  however,   throughout  the  whole   area.     It  was 
npossible  to  obtain  satisfactory  photographs  of  the  plats  treated 
y  deep  fall  plowing,  as  the  leaf  worm  had  destroyed  the  foliage. 
TBKATMBHT  BXOOMMBNSED. 

The  benefit  derived  from  deep  fall  plowing  is  so  remarkable  that 
b  seems  desirable  to  call  the  attention  of  cotton  growers  to  this 
aethod  of  controlling  the  root-rot.    The  deep  fall  plowing  should 
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be  combined  with  rotation  of  crops,  using,  for  two  or  three  yesfi 
previous  to  planting  cotton  on  the  land,  some  of  the  grasses  orgnis 
best  adapted  to  the  requirements  of  the  particular  locality.  TTi 
course  has  proved  most  practicable  and  successful  in  combating  tbs 
disease. 

In  order  to  attain  success  by  this  method  the  plowing  must  li 
very  thoroughly  done  and  at  the  proper  time.  Good  results  ai 
not  be  secured  unless  the  land  is  plowed  to  a  depth  of  at  least ' 
inches,  and  9  inches  would  be  still  better.  This  work  can  not  h 
done  with  the  small  plows  in  general  use  by  cotton  planters.  1 
good  disk  plow  or  a  12  to  14  inch  plow  of  the  ordinary  form  mm 
be  used.  In  the  experiments  of  the  writers  the  plowing  was  doD 
early  in  December.  We  believe  it  would  be  better  to  do  it  i 
November,  as  the  soil  would  have  a  greater  opportunity  to  becom 
aerated;  but  if  it  is  impossible  to  do  the  plowing  in  the  faDi 
should  be  done  during  the  winter  or  early  spring. 
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rHE  HISTORY  OF  THE  COWPEA  AND  ITS  INTRO- 
DUCTION INTO  AMERICA." 

By  W.  F.  Wight,  Assistant  Botanist^  Tcuconomic  Tni^estigations, 


INTBOJ>UOTIOH. 

The  purpose  of  this  paper  ^  is  to  give  a  brief  history  of  the  intro- 
Juction  of  the  plant  known  as  the  cowpea  {Vignu  unguiciilata)  into 
A^merica,  to  establish  as  nearly  as  possible  the  time  at  which  it  was 
introduced,  and  to  ascertain  the  region  to  which  it  is  native. 

^Although  the  cowpea  is  the  chief  leguminous  crop  of  the  southern  United 
Btates,  the  most  diverse  and  often  erroneous  ideas  prevail  in  regard  to  its  geo- 
graphic origin  and  the  time  and  means  of  its  introduction  into  American  agri- 
culture. It  has  been  maintained  by  some,  for  example,  that  it  is  a  native  of 
tropical  America ;  by  others,  that  it  was  brought  from  Africa  by  the  negro 
slaves,  and  by  still  others  that  it  was  introduced  by  the  United  States  Depart- 
ment of  Agriculture. 

•    Because  of  the  bearing  of  the  question  on  certain  introduction  and  breeding 
experiments  w^ith  cowpeas,  Mr.  A.  J.  Pleters,  then  in  charge  of  the  seed  intro- 
duction and  distribution  work  of  the  Department,  started  an  inquiry  into  the 
subject.  Intrusting  the  work  to  Mrs.  K.  S.  Bort,  who  made  extensive  extracts 
from  the  literature  of  cultivated  plants.     So  many  questions  arose,  however, 
requiring  the  consideration  of  a  botanist  trained  in  the  critical  discrimination 
of  plants  and  with  a  wide  knowledge  of  botanical  literature,  that  Mr.  W.  F. 
Wight  was  assigned  to  the  task.    He  has  made  a  thorough  investigation  of  the 
history  of  the  cowpea,  and  in  the  accompanying  paper  has  brought  forward 
proofs  of  the  principal  points  in  that  historj',  namely,  that  the  cowpea  is  a 
native  of  the  Afghanistan  region ;   that  it  was  introduced  into  the  West  Indies 
over  two  hundred  years  ago,  and  that  It  subsequently  was  brought  to  the  Amer- 
ican mainland,  gradually  extending  northward  until,  about  1797,  it  reached  the 
latitude  of  the  Potomac  and  attracted  the  attention  of  such  a  keen  agriculturist 
as  Washington  himself. — Fredebigk  V.  Coville,  Botanist  in  Charge  of  Taxonomio 
Investigations. 

6  The  author  wishes  to  acknowledge  his  indebtedness  to  Mr.  Frederick  V. 
Ck)ville  for  Latin  and  Greek  translations  and  for  many  suggestions;  to  the 
Chinese  Legation  for  translation  from  the  Chinese;  to  Mr.  S.  Stefansson,  of 
the  Library  of  Congress,  for  translation  of  Arabic ;  and  to  Mr.  C.  M.  Mansfield, 
of  the  Bureau  of  Plant  Industry,  for  photographs. 
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The  conclusions  which  have  been  drawn  are,  briefly,  that  it  wis 
introduced  into  the  West  Indies  during  the  latter  half  of  the  seyen- 
teenth  century  and  probably  reached  the  mainland  during  the  fint 
half  of  the  eighteenth  century ;  that  it  is  a  native  of  India  and  the 
region  northwestward  to  the  southern  part  of  the  trans-Caspian 
district ;  that  its  cultivation  in  that  region  is  of  ancient  date ;  that 
its  cultivation  extended  to  China  at  a  very  early  period ;  that  it  was 
known  in  Arabia  and  Asia  Minor  as  early  as  the  beginning  of  the 
Christian  era,  and  was  cultivated  in  at  least  one  of  the  countries  of 
southern  Europe  at  about  the  same  time,  but  that  its  introduction  into 
central  Europe  was  of  much  later  date  and  entirely  independent  of 
its  introduction^  into  southern  Europe. 

HISTOBT. 

The  nativity  of  several  economic  plants  that  have  been  in  cultiva- 
tion for  a  very  long  period  is  extremely  difficult  of  determination. 
This  difficulty  is  especially  great  in  the  case  of  the  cowpea  {Vi^nn 
ungxiiculata)  ^  because  of  its  similarity  to  some  other  leguminous 
plants  likewise  in  cultivation  for  several  centuries,  and  the  vague 
way  in  which  these  plants  were  described  or  alluded  to  by  early 
authors. 

It  is  evident  from  the  statements  of  these  authors  that  more  than 
one  bean-like  plant  was  in  cultivation  in  southern  Europe  before  the 
discovery  of  America.  It  may  be  inferred  also  that  at  least  one  of 
these  plants  bore  a  close  resemblance  to  the  common  or  kidney  bean  • 
{Phaseolus  vulgaris)^  since  this  species  was  introduced  into  Europe 
without  apparently  receiving  the  attention  that  a  plant  more  unlike 
any  known  to  them  would  have  attracted.  The  statements  regard- 
ing the  origin  of  maize,  for  instance,  are  much  more  definite  than 
those  concerning  the  species  of  beans.  Many  of  the  botanical  authors 
who  wrote  during  the  century  following  the  discovery  of  America 
and  the  introduction  of  American  species  into  Europe,  like  their 
predecessors,  sought  to  identify  the  beans  cultivated  at  the  time  they 
wrote  with  the  bean-like  plants  described  by  Theophrastus  and  Dios- 
corides.  This  tendency  is  doubtless  at  least  partly  responsible  for 
their  failure  to  distinguish  clearly  the  species  then  cultivated.  De 
CandoUe,  in  the  "  Origin  of  Cultivated  Plants,"  while  doubting  the 
identity  of  Phaseolus  vulgaris  with  any  of  the  plants  known  to  the 
ancients,  after  discussing  the  origin  of  the  words  applied  to  P.  vul- 
garis in  several  European  languages,  says  (p.  839) :  "  Nevertheless, 


a  In  this  paper  the  expression  "  the  common  bean  "  is  not  used  to  designate 
any  particular  one  of  the  many  garden  varieties  of  Phaseolus  vulgaris,  but  Is 
applied  to  all  the  forms  of  the  species.  The  term  "kidney  bean"  is  used  by 
the  English  and  "  haricot  bean  "  by  the  French  in  the  same  sense. 
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he  doltchos  of  Theophrastus  has  l)een  definitely  referred  [by  other 
luthors]  to  the  scarlet  runner  [Phaseohis  coccineus  {P.  7nultif,oru8 
^am.)],  and  the  faaiolus  to  the  dwarf  haricot  [Phaseolns  milgaris] 
\i  our  gardens  *  *  *  .  I  can  only  say  it  may  be  so."  Again 
[p.  347)  :  ''Lobion  in  Dioscorides  is  the  fruit  of  Ph.  vulgaris^  at  least 
n  the  opinion  of  commentators." 

De  CandoUe,  however,  apparently  did  not  examine  very  carefully 
;he  evidence  of  the  American  origin  of  these  plants.  The  early 
iccounts  of  discovery  in  America  contain  references  to  leguminous 
plants  which  indicate  that  they  were  extensively  used  by  the  natives 
3f  the  New  World. 

Hariot,  1588,  "A  Brief  and  True  Report  of  the  New  Found  Land 
of  Virginia,"  mentions  two  kinds:  One,  "  Okindgier,  called  by  us 
Beanes^  because  in  greatness  and  partly  in  shape  they  are  like  to 
Beanes  in  England ;  saving  that  they  are  flatter,  of  more  divers 
colours,  and  some  pide.  The  leafe  also  of  the  stemme  is  much  differ- 
ent." The  other  plant,  "  Wickonzowr,  called  by  us  Peaze^  in  respect 
of  the  beanes  for  distinction  sake,  because  they  are  mucli  less;  al- 
though in  form  they  little  differ ;  but  in  goodness  of  taste  much,  and 
are  far  better  than  our  English  peaze."  Captain  John  Smith,  1612 
(Workes,  62),  writes:  "  They  plant  also  pease  uiey  cal  Assentamens, 
which  are  the  same  they  cal  in  Italye,  FagiolL  Their  Beanes  are  the 
same  the  Turkes  cal  Garnanses,  but  these  they  much  esteeme  for 
dainties."**  The  same  author,  1616  (Works,  207),  in  a  description  of 
New  England,  mentions  "  beans  and  pease  "  among  the  "  hearbes  and 
fruits,"  but  gives  no  descriptions.  Josselyn,  1675  (Voyages,  73-74), 
distinguished  four  kinds  of  beans  or  peas,  "  French  beans ;  or,  rather 
American  beans.  The  herbalists  call  them  kidnev-beans,  from  their 
shape  and  effects ;  for  they  strengthen  the  kidneys.  They  are  varie- 
gated much — some  bigger,  a  great  deal,  than  others;  some  w^hite, 
black,  red,  yellow,  blue,  spotted;  besides  your  Ronivis^  and  Cola' 
vanceSj  and  the  kidney-bean  that  is  proper  to  Ronoake.  But  these 
are  brought  into  the  country;  the  others  are  natural  to  the  climate." 
Law^son,  1714  (History  of  Carolina,  130, 131),  mentions  several  kinds 
of  "  pulse  "  as  "'  bushel  bean,"  "  Indian  rounceval,  or  miraculous  peas," 
"  bonavis,"  "  calavancies,"  and  "  nanticokes."  He  also  says  "  the 
kidney  beans  w^ere  here  before  the  English  came,  being  very  plentiful 
in  the  Indian  corn  fields."     Brickell,  1737  (Natural  History  of  North 


a  Gray  and  Trumbull,  18S:5,  Ainerir«an  Jpiirnal  of  Soienoe,  20:  1^2,  think  these 
names  are  confounded.  "  Garvancc  was  the  French  name  of  the  Chick  Pea 
{Cicer  arietinum),  the  Spanish  garhanzo;  and  it  is  not  probable  that  the 
'Turks'  gave  this  name  to  any  kind  of  beans;  while  fagiuoli  wa»  the  Italian 
equivalent  of  Latin  phaseolU  Strachy's  Virginian  vocabulary  gives  assentamena 
(and  otassentamens)  for  *  pease*,*  and  pcccatoasj  peketawcSf  for  *  beans/ 
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Carolina,  ir>,  17),  describes  the  beans  of  the  country  in  the  following 
language : 

There  are  several  sorts  of  Pulse  In  this  Provlnee ;  and  first  the  Bushel  Beun, 
so  called  from  producing  a  Bushel  of  Beans  or  more  from  one  that  la  Planted ; 
they  are  a  Spontanlous  product  in  Carolina,  and  are  Set  in  the  Spring:  romid 
Arbours,  or  near  long  Poles  set  in  the  Ground  for  that  purpose,  where  they 
make  a  good  Shade  to  sit  under  in  the  extremity  of  hot  Weather;  they  con- 
tinue Budding,  Flowering,  and  Ripening  all  the  Summer,  until  the   approach 

t  

of  Frost,  which  prevents  their  farther  Growth,  and  so  dye;  They  climb 
prodigious  high,  and  their  Stalk  is  about  the  thickness  of  a  Man*s  Thumb, 
the  Pod  grows  like  the  Kidney  Bean,  but  the  Beau  is  flat  white,  or  mottled, 
with  a  purple  Colour:  They  are  extraordinary  good,  and  well  relished.  Pulse, 
eitl^er  by  themselves  or  with  Meat. 

The  Indian  Rouneiral,  or  Miraculous  Pea,  so  called  from  their  Ions  Pods 
and  great  Increase.  These  are  a  late  Pea,  and  require  a  pretty  long  Summer 
to  ripen  and  bring  them  to  Perfection,  they  are  a  good  Pulse,  and  in  great 
plenty  all  over  this  Province  with  Christians  and  Indians. 

The  Bonavis  is  another  kind  of  Pulse,  and  yields  a  great  Increase,  It  dotb 
not  require  so  long  a  Summer  to  ripen  as  the  former,  they  grow  like  Kidnep- 
Beans,  and  are  very  plent>'  in  this  Province. 

The  Calivances  are  another  kind  of  Pulse,  resembling  the  former,  but  are  not 
so  flat  they  are  in  great  plenty  in  most  of  the  Plantations  amongst  the  Indian 
Corn.  These  and  the  Bonarifi,  afford  two  Crops  in  the  Year,  and  are  generally 
ripe  and  in  full  perfection  in  six  Weeks  time. 

The  Xanticoaeks  are  another  kind  of  Pulse,  and  resemble  the  Calivances,  and 
are  In  great  plenty  all  over  this  Province. 

There  are  several  other  kinds  of  Pulse  in  this  Province  that  we  have  no 
Name  for,  which  are  well  known  amongst  the  Indians,  and  are  excellent  f^ood. 

The  Kidney-Bean,  is  likewise  here  in  great  plenty  growing  for  the  most  part 
in  every  Com-Field.  The  Indians  had  these  four  Sorts  of  Pulse,  vlr.  the 
Bonavis,  Calivances,  Nanticoaeks,  and  Kidney-Beans,  and  several  other  sorts, 
long  before  the  Arrival  of  the  Europeans  amongst  them ;  which  Report  I  have 
had  aflirmed  several  times,  not  only  from  the  Christians,  but  likewise  from  tlie 
Indians  in  these  Parts. 

These  references  and  many  others  given  by  Gray  and  Trumbull, 
1883  (American  Journal  of  Science,  26:  130-138),  and  by  Sturtevant, 
1887  (American  Naturalist,  21:  327-331),  certainly  justify  those 
authors  in  the  conclusion  that  Pkhneolus  I'ulgari^^  P.  coccinens^  and 
P,  lunatus  are  natives  of  the  New  World.  Koemicke,  1885  (Ver- 
handl.  Nat.  Hist.  Rhein.  &  Westphal.  Correspondenzblatt,  136),  also 
arrived  at  the  same  conclusion  in  regard  to  P,  vulgaris.  The  recent 
discovery  of  seeds  identified  as  P,  rulgaris  in  the  remains  of  the 
mound  builders  in  Ohio  and  of  the  cliff  dwellers  in  New  Mexico  • 
affords  evidence  additional  to  that  presented  by  the  above  authors 
of  the  nativity  of  that  species.  But  among  all  the  references  given 
there  is  no  positive  evidence  that  any  species  of  Dolichos  or  Vigna 
was  in  cultivation  by  the  Indians  for  at  least  a  hundred  years  after 
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the  first  English  settlement.  The  authors  of  the  eighteenth  century 
record  a  greater  number  of  legumes  than  the  authors  of  either  the 
sixteenth  or  seventeenth  centuries,  and  there  are  frequent  references 
in  the  literature  of  that  period  to  the  introduction  of  seeds  from  the 
Old  World.  Not  a  single  species  of  Dolichos  is  known  except  in  a 
cultivated  state  in  North  America  north  of  Mexico,  and  Hemsley  does 
not  enumerate  any  in  the  Biologia  Centrali-Americana.  Only  one 
si>ecies  of  Vigna,  V.  repens^  now  found  spontaneous  throughout  the 
Tropics,  has  the  appearance  of  being  indigenous  to  either  North  or 
Central  America,  while  about  10  species  of  Phaseolus  are  known  in 
a  wild  state  in  North  America,  and  Hemsley  enumerates  41  in  the 
Siologia  Centrali-Americana  for  Central  America. 

The  time  at  which  important  American  food  plants  were  intro- 
duced into  England  is  also  significant  in  regard  to  the  origin  of  these 
plants.  The  following  dates  are  given  on  the  authority  of  Aiton 
(Hortus  Kewensis,  1789) :  Zea  mays  was  cultivated  in  1562 ;  Nicotiana 
tabac^um  before  1570,  but  the  exact  date  is  apparently  not  known; 
Lycopersicon  lycoperHcum  was  cultivated  in  1596;  Phaseolus  vulgaris 
in  1597,  and  P.  coccineus  {P.  miiUiflorus  Lam.)  in  1597.  The  date 
^ven  for  P.  lunatus  is  1779,  but  the  hgure  and  description  of  Gerard's 
third  kind  (Gerard,  1597,  Herbal,  1039),  correspond  very  closely  to 
the  so-called  sieva  type  of  P.  lunatus^  and  it  is  possible  that  it  had 
been  introduced  at  an  earlier  date  and,  not  meeting  with  favor,  dis- 
app>eared,  but  there  is  no  evidence  that  Vigna  unguiculata  and  Doli- 
chos sesquipedalis  were  introduced  into  England  before  1776  and 
1781,  respectively.  With  one  possible  exception,  therefore,  plants  of 
undoubted  American  origin  were  cultivated  in  England  more  than  a 
century  and  a  half  before  Vigna  unguiculata  or  Dolichos  sesquipedalis. 
This  would  scarcely  have  been  the  case  if  the  two  last-named  species 
had  been  cultivated  in  America  for  a  long  period,  as  the  first-named 
-were. 

Of  the  two  kinds  distinguished  by  Hariot  in  1588,  the  one  called 
"  Peaze  "  is  without  doubt  the  kidney  bean,  as  it  is  called  "Peaze, 
*  *  *  for  distinction  sake  ♦  ♦  ♦  though  in  form  they  little 
differ  "  from  the  bean  except  in  size.  The  latter  is  compared*  with 
the  English  bean  {Victa  fab  a)  in  size  and  partly  in  shape,  and  is 
either  a  large  form  of  kidney  bean  or  the  Lima  bean.  If  the  words 
''  Fagiole  "  and  "  Gamanses  "  or  garvanses  are  confounded  by  Smith, 
the  "  pease  "  which  he  mentions  probably  refers  to  a  species  of  Lathy- 
nis  or  Vicia,  and  the  "  Beanes  "  to  the  common  kidney  bean.  There 
can  be  little  doubt  that  "  Gamanses  "  is  a  corruption  of  the  Spanish 
ffarbamOj  French  garvance.  It  has  also  been  written  "  garavance/' 
"  garvancos,''  and  "  gravances."    The  writer  has  been  unable  to  find 
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this  word  used  in  Europe  for  any  other  plant  than  the  chick-pet 
(Cirer  arietinum)^  and  although  the  introduction  of  seeds  into 
America  began  as  early  as  the  second  voyage  of  Columbus,  it  is  im- 
probable that  the  cultivation  of  the  chick-pea  could  have  been  intro- 
duced among  the  Indians  of  the  United  States  as  early  as  1612,  and 
it  is  doubtful  whether  it  was  ever  cultivated  by  them. 

There  is  no  evidence  that  it  was  cultivated  to  any  extent  by  ihe 
colonists,  though  it  was  introduced  some  time  previous  to  1790.  The 
name  was  i^robably  applied  by  Smith  to  some  plant  with  a  super- 
ficial resemblance  to  the  chick-pea,  perhaps  a  vetch.  There  is  at 
least  no  evidence  that  the  plant  ciiUed  *'  garnanses  "  was  a  species  of 
either  Vigna  or  Dolichos.  The  name.  "  calivance  "  was  applied  by 
Sloane,  1707  (Natural  History  of  Jamaica,  1:183),  to  the  cowpea, 
and  this  word  is  believed  to  be  a  corruption  of  "garbanzo."  TTie 
forms  given  in  Murray  (English  Dictionary,  under  Calavance)  are, 
"  garvance,'^  "  caravance,"  "  callavance,"  "  callevance,"  "callvanse." 
"  kalavansa,"  "  callivancy,"  "  callivance,"  "  calavance."  The  earliest 
use  of  the  Avord  "  calavance  "  that  the  writer  has  been  able  to  find  is 
by  William  Hughes,  1072  (The  American  Physician,  or  a  Treatise  of 
the  Roots,  Plants,  Trees,  Shrubs,  Fruit,  Herbs,  etc,  17,  18),  where  he 
writes  concerning  "  Calavance,  or  Calavances: " 

These  Pease  liave  Iour  and  «maH  staUis,  of  a  brownish  green  colour,  branched 
and  spread  upon  the  ground  (unless  they  be  supported  by  Props)  much  after 
the  same  manner  of  our  Field-pease;  the  leaves  shoot  forth  at  several  places. 
set  one  against  another,  of  a  more  yellowish  green  colour  than  ours  In  En ff land 
are :  They  have  also  towards  the  top,  clasping  Tendrils,  as  ours  hare :  The 
.  Cods  are  pretty  long,  wherein  are  small  Pease  of  the  bigness  of  our  Vetches, 
but  long;  or  of  the  fashion  of  a  Kidney-bean,  and  very  smooth;  outwardly, 
of  a  dark  red  colour ;  neither  are  they  uneven  when  they  be  dry. 

They  grow  in  many  places  in  i4n?e?*ica,  as  in  Jamaica^  at  Colonel  Barinffton^* 
Plantations,  at  Ligance,  at  Portamorant,  etc. 

They  are  planted  at  any  time,  and  flourish  all  the  year;  of  which  the  Hus- 
bandmen or  Planters  there,  have  five  crops  in  two  years. 

Some  call  them  the  Indian  Vetches,  some  the  Indian  Pease;  but  those  that  are 
Inhabitants  there,  call  them  Calavances,  or  Calievancie. 

The  plant  described  by  Hughes  is  certainly  a  plant  with  pinnate 
leaves  and  tendrils,  like  the  chick-pea,  but  Sloane,  1696  (Catalogus 
Plantarum  Jamaica,  71),  cites  "  Calavance  or  calavances  of  Hughes, 
p.  17  (?),''  under  Phaseolus  erect  us  major^  which  is  a  cowpea.  The 
same  author,  1707  (Natural  History  of  Jamaica,  1:  183),  under 
Phaseolus  erect  us  major  ^  says  "  Callavance  Jamaicensibus  dictus," 
without  any  indication  of  doubt.  It  would  appear  from  these  facts 
that  the  word  was  originally  used  in  America  to  designate  a  vetch- 
like plant  and  that  its  application  to  the  cowpea  by  Sloane  was  an 
error.     Several  authors  subsequently  adopted  Sloane's  usage  of  the 
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iiune,  and  it  is  preserved  at  the  present  day  in  the  form  "  galavant " 
IS  the  name  of  one  of  the  varieties  of  the  cowpea. 

Tlie  four  kinds  mentioned  by  Josselyn,  1G75  (Voyages,  73-74),  are 
'  icidney-beans,"  "  bonivis,"  *'  calavances,"  and  the  "  kidney-bean  that 
s  proper  to  Ronoake/' 

Bonivis  is  clearly  a  corruption  of  Italian  Buona  vista^  and  Hughes, 
LT50  (Natural  History  of  Barbadoos,  216),  writes  '^  Buona  Vista^ 
;ommonly  called  Bonny-vis^  Its  earliest  use  in  ^Vmerica  appears  to 
3e  by  Richard  Ligon,  1657  (A  True  and  Exact  History  of  the  Island 
>f  Barbadoes,  22,  24),  "  Maies,  and  Bonavists,  planted  between  the 
30iighs,  the  Trees  lying  along  upon  the  ground ;  so  far  short  was  the 
around  then  of  being  cleared."  Xo  description  is  given  by  which 
[rlie  name  can  be  identified  with  a  particular  species,  and  its  applica- 
bion  can  only  be  inferred  from  its  later  use  by  other  authors.  Sloane, 
L696  (Cat.  PL  Jam.,  67,  68),  and  1707  (Xat.  Hist.  Jam.,  1:177), 
uses  bonavist  for  Dolichos  lahlah.  The  "  Buona  vista  "  of  Hughes, 
1T50  (Nat.  Hist.  Barbadoes),  is  also  certainly  DoUchoH  lahlah. 
Wherever  the  w^ord  "bonavist  *"  in  its  various  forms  occurs  with  an 
identifiable  description  it  refers  to  DoJichoH  hibJah,  Josselyn's  "  ca- 
lavances," like  that  of  William  Hughes,  is  probably  a  plant  w^ith 
pinnate  leaves.  Certainly  no  variety  of  Vlgna  vnr/ulculata  then 
known  would  mature  seeds  in  New  England.  The  "  kidney-l)ean  that 
is  proper  to  Ronoake  "  may  be  either  the  Lima  bean,  the  scarlet  run- 
ner, or  one  of  the  numerous  varieties  of  the  kidney  bean. 

The  "  bushel  bean  "  of  Lawson  is  probably  Phaseolus  hinatus. 
Sturtevant,  1885  (Amer.  Nat.,  19:454),  has  suggested  that  the 
"  Indian  rounceval,  or  miraculous  peas,''  may  have  been  Dolichos 
sesguipedalis,  but  it  would  have  been  more  natural  for  an  English- 
man to  have  applied  the  term  to  a  plant  more  nearly  res(»mbling 
the  English  rounceval.  Lawson 's  "  bonavis  "  is  doubtless  Dolichos 
Idblah^  but  "  calavancies  ''  and  "  nanticokes "  are  scarcely  identi- 
fiable, though  the  latter  is  probably  one  of  the  various  forms  of  the 
kidney  bean.  Brickell  gives  nearly  the  same  description  of  bushel 
bean  and  Indian  rounceval  as  found  in  Lawson;  in  fact,  the  word- 
ing is  so  familiar  that  it  is  without  much  doubt  copied  from  the 
earlier  author.  There  is  less  doubt,  however,  regarding  the  "  Cali- 
vances  •■  of  Brickell.  They  resembled  the  bonavis,  except  that  they 
-were  not  so  flat.  This  clearly  refers  to  some  other  plant  than  a  Vicia 
or  Lathyrus,  and  though  it  can  not  be  identified  from  the  descriptions, 
it  must  be  either  a  form  of  Phaseohis  riflgay^is  or  perhaps  the  red- 
seeded  form  of  Vigna  ungnicuhita^  the  ''  callavance ''  of  Sloane. 

Jamaica  was  captured  by  the  British  in  1()55,  and  possession  was 
confirmed  by  treaty  in  1670.  William  Hughes  (The  American  Phy- 
sician, etc.,  published  in  1672),  describes  several  plants  cultivated  in 
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Jamaica,  but  does  not  include  Vigna  vnguimdata^  his  calavance,  as 
noted  above,  being  a  different  plant.  If  Vigna  unguiculata  had  been 
cultivated  in  Jamaica  at  that  time  it  would  probably  have  been  men- 
tioned with  the  other  cultivated  legumes  Hughes  described.  Sloane 
visited  the  island  in  1687,  remaining  fifteen  months,  and  found  both 
the  red  and  white  seeded  forms,  and  it  is  therefore  very  probable 
that  they  reached  Jamaica  some  time  between  the  years  1672  and 
1687.  Any  plant  that  had  been  found  valuable  in  Jamaica  would  no 
doubt  soon  be  tried  in  the  southern  colonies,  for  the  early  accounts  of 
the  colonies  indicate  that  they  frequently  obtained  seeds  of  new  plants 
for  trial.  The  Georgia  colony  even  sent  a  man  to  the  Spanish  West 
Indies  to  secure  new  plants  (Francis  Moore,  1744,  A  Voyage  to 
Georgia,  (leorgia  Historical  Society,  1840,  1:99).  It  is  therefore 
possible  that  even  the  calavance  of  Lawson,  1714,  is  F.  nngvie^dnta. 
The  statement  of  Brickell,  1787  (Natural  History  of  North  Carolina), 
that  these  plants  were  in  America  before  the  annval  of  the  Eurojjeans 
can.  scarcely  be  taken  seriously,  for  he  makes  it  on  the  authority  of 
the  settlers  and  Indians  who  would  easily  confuse  plants  so  similar  in 
appearance  as  Vigna  unguiculata  and  Phaseolus  vulgaris.  The  ex- 
portations  of  peas  mentioned  by  some  of  the  early  historians  probably 
refer  to  English  peas,  as  Lawson,  1714  (Hist.  Carolina,  130,  131), 
says  English  peas  "  have  been  made  trial  of  "  and  "  yield  very  well." 
The  first  unmistakable  reference  to  the  occurrence  of  Vigna  un- 
guiculata on  the  mainland  of  America  appears  in  Romans  (1775), 
Natural  History  of  East  and  West  Florida,  122,  where  the  author 
says :  "  Pease,  a«  they  are  here  called  but  improperly,  because  s])ecies 
of  the  Phaseolus  and  Dolichos  are  meant,  follow  the  maize  in  utilitv. 
It  is  well  known  that  most  people  use  them  like  European  p^ase  either 
green  or  dry,  and  some  kinds,  such  as  the  small  white  sort,  the  bona- 
vist,  cuckolds  increase,  the  white  black-eyed  pea,  the  white  crowder, 
and  many  others,  are  undoubtedly  at  least  as  good."  The  "  small 
white  soli:  "  is  doubtless  a  white  variety  of  the  common  bean ;  bona- 
vist  probably  refers  to  Dolichos  lahlah,  "  Cuckolds  increase  "  is  ap- 
plied by  Patrick  Brown,  1750  (Natural  History  of  Jamaica,  292),  to 
a  species  which  he  says  resembles  his  seventh  species,  "  Phaseolus 
erectus  major,"  Sloane,  which  is  Vigna  unguiculata,  Lunan,  1814 
(Hoiius  Jamaicensis,  1:434),  says  the  "cuckolds  increase"  "seems 
to  be  a  species  of  dolichos^  as  does  the  bonavist."  The  white  black- 
eyed  pea  is  imdoubtedly  identical  also  with  the  black-eyed  pea  of 
Jamaica,  anotlier  common  form  of  Vigna  unguieulata.  The  "  white 
crowder  "  does  not  appear  to  be  described  by  either  Sloane  or  Brown. 
With  the  exception  of  the  "  small  white  sort  "  and  the  "  white  crow- 
der "  the  names  given  by , Romans  were  also  given  by  Brown  nineteen 
years  earlier,  and  by  Lmian  thirty-nine  years  later,  and  the  fact  that 
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the  names  "  calavance,"  "  bpnavist,"  "  cuckolds  increase,"  and  "  black- 
eyed  pea  "  all  appear  in  the  natural  history  literature  of  the  West 
Indies  earlier  than  they  occur  in  the  accounts  of  the  American  colonies 
indicates  that  they  came  from  the  West  Indies  to  the  mainland. 
LfUnan,  1814  (Hortus  Jamaicensis,  1: 167),  under  ''Dolichos"  says: 
"  Besides  the  above  indigenous  species,  three  exotic  (mes  have  been  in- 
troduced, the  lablab,  of  which  arbours  are  made  in  the  East;  the 
sinejisisj  or  Chinese  dolichos;  and  the  catjang,  which  is  said  to  be 
cultivated  for  food  in  the  East  Indies." 

The  discussion  given  by  Romans  indicates  that  "  pease  "'  had  been 
grown  in  the  southern  colonies  for  several  years,  long  enough  at 
least  for  their  use  to  become  "  well  known."  In  Virginia,  however, 
there  is  evidence  that  Vigna  vnguiculata  was  not  cultivated,  at  least 
to  any  extent,  at  so  early  a  date.  The  correspondence  of  Washington 
aflfords  interesting  evidence  of  this  fact.  A  letter  dated  Hyde- Park, 
Fairfax  County,  November  18,  1791,  in  reply  to  a  circular  letter  sent 
out  by  Washington  (Letters  on  Agriculture  to  Arthur  Young  and 
Sir  John  Sinclair,  edited  by  Franklin  Knight,  51,  1847),  contains 
the  following  statement: 

As  to  pease,  beans,  iwtatoes,  and  turnips,  our  lands  yield  them  verj-  well,  but 
as  they  are  not  raised  for  .market  in  general  I  ran  not  say  what  may  be  their 
average  product  per  arre.  It  has  ever  appeared  to  nie  that  if  the  farmers  In 
Europe,  who  lay  so  much  stress  upon  these  articles  in  their  writings,  had  our 
excellent  substitute  for  t^em,  Indian  corn,  they  would  only  regard  them  as  we 
do,  for  culinary  purposes. 

Washington  was  accustomed  to  growing  seeds  of  new  plants  that 
might  prove  of  agricultural  value,  and  there  are  frequent  references 
in  his  correspondence  to  seeds  which  had  come  from  England  or 
other  countries  and  of  which  he  wished  the  gardener  to  take  particu- 
lar care.  The  following  are  mentioned  in  Washington's  correspond- 
ence, besides  the  staple  crops  of  corn,  wheat,  etc.:  Lucern,  sainfoin, 
India  hemp,  buckwheat,  furze,  flax,  white  bent-grass,  everlasting 
peas,  and  English  field  peas. 

It  was  Washington's  practice,  sometimes,  at  least,  to  plant  potatoes 
with  corn,  since  in  a  rotation  of  crops  recorded  in  "  (Jeorge  Washing- 
ton and  Mount  Vernon,"  edited  by  M.  I).  Conway,  287,  1889,  "  Indian 
com,  with  intermediate  rows  of  potatoes,  or  any  root  more  certain 
or  useful  (if  such  there  be)  that  will  not  impede  the  plough,  hoe,  or 
harrow  in  the  cultivation  of  the  corn,"  is  given  for  one  crop  of  the 
rotation.  There  is  apparently  no  reference  in  any  letter  of  Washing- 
ton to  the  cultivation  of  peas  or  beans  with  corn.  lie  used  buck- 
wheat as  a  green  manure. 

The  first  reference  by  Washington  to  the  cowpea  is  in  a  letter  to 
Landon  Carter,  of  Cleve,  dated  Philadelphia,  27th  February,  1797, 
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in  which  he  says :  "  I  liope,  as  the  season  is  approaching  fast  -when  tbs 
ground  should  be  prepared  for  it,  that  you  have  informed  Mr.  Jam^ 
Anderson  (uiy  manager)  in  a  letter  directed  to  the  care  of  the  post- 
master in  Alexandria,  at  what  time  he  may  send  for  the  peas  yoa 
were  so  obliging  as  to  promise  me ;"  and  the  following  from  a  letter 
of  James  Anderson  to  Landon  Carter,  which  accompanied  the  above 
letter  of  Washington.  "  I  have  only  to  add  to  that  wrote  by  the 
President — that  the  sooner  you  have  40  bushels  of  the  White  Indian 
pease,  with  black  eyes — ready,  you  will  the  more  oblige  the  P^€5^i- 
dent,  I  do  not  w4sh  any  of  the  small  kind  either  the  round  kind  called 
the  Gentlemen  pease,  nor  of  the  other  small  kind  which  resemble  the 

large." 

Jefferson,  1801  (Notes  on  the  State  of  Virginia),  makes  no  mentioD 

of  peas  or  beans,  although  he  enumerates  the  cultivated  plants  (p.  oS). 

saying— 

Our  farms  produce  wheat,  ryo,  barley,  oats,  buckwheat,  broom  com,  and 
Indian  corn.  The  climate  suits  rice  well  enough,  where  the  lands  do.  Tobacr»\ 
hemp,  flax,  and  cotton,  are  staple  commodities.  Indigo  yields  two  c-uttings. 
The  silk-worm  is  a  native,  and  the  mulberr>%  proper  for  its  food,  grows  kindly. 

We  cultivate  also  potatoes,  both  the  long  and  the  round,  turnips,  carrots, 
parsnips,  pumpkins,  and  ground  nuts  (Arachis).  Our  grasses  are  hieeme.  St 
foin,  buruet,  timothy,  ray  and  orchard  grass;  red,  white,  and  yellow  clover; 
greensw(»rd.  blue  grass,  and  crab  grass. 

The  gardens  yield  musk-melons,  water-melons,  tomatos,  okra,  pomegrranat^L 
figs,  and  the  esculent  plants  of  Euroi)e. 

Beans  and  peas  are  not  mentioned,  and  it  may  therefore  be  inferred 
that  neither  was  at  that  time  of  sufficient  importance  in  northern 
Virginia  to  be  listed  among  the  farm  crops.  A  legume,  probably 
Vi(jH(i  ungul('ulat(u  was,  however,  cultivated  in  the  cornfields  to  some 
extent  in  southern  Virginia  some  years  earlier  than  the  publication  of 
Jefferson's  Notes. 

Dr.  James  Cireeiiway,  of  Dinwiddie  County,  Va.,  in  an  article  on 
Caff'sid  cJunfiaecnHta  as  a  soil  renovator  (Transactions  of  the  American 
Philosophical  Society,  3:2*2(),  1703),  says  the  "common  cornfield-pea 
is  far  preferal)le  to  everything  tliat  I  have  seen  tried  for  this  purpose. 
Every  fanner  who  leaves  his  })ea  vines  on  the  ground,  and  does  not 
in  the  accustomed  manner,  pull  them  up  for  fodder,  must  often  have 
observed  that  they  quickly  moulder  and  fall  to  pieces;  furnishing  a 
covering  to  the  ground,  which  readily  unites  and  blends  with  it,  in 
the  ni;inner  mentioned  of  the  bean  "  f  i.  e..  Cassia  cliain^iecristd], 

A  catalogue  of  the  plants  found  growing  near  Lancaster,  Pa., 
by  Muhlenberg,  1703  (Transactions  of  the  American  Philosophical 
Society,  3 :  157),  in  w^hich  cultivated  and  introduced  plants  are  given* 
as  well  as  wild  plants,  does  not  mention  any  Dolichos  or  Vigna.  The 
cowpea  evidently  had  not  then  reached  that  locality. 
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It  may  be  seen  from  the  facts  presented  that  there  is  no  evidence 
that  Vigna  unguieulata  was  one  of  the  native  beans  of  America. 
On  the  contrary,  it  appears  to  have  been  first  introduced  into 
«Tainaica  at  some  time  between  1672  and  1G87  and  to  have  reached 
one  or  more  of  the  southernmost  colonies,  probably  from  Jamaica, 
s:onietime  after  the  latter  date,  but  before  1737,  and  its  use  to  have 
extended  gradually  northward  until  it  reached  the  Potomac  about 
1790  or  1795. 

Notwithstanding  the  confusion  wrought  by  commentators  seeking 
to  identify  Phaaeolus  vulgaris  with  one  of  the  climbing  plants  of 
Theophrastus  and  Dioscorides,  European  botanical  literature  affords 
veiy  convincing  evidence  of  the  Old  World  origin  of  Vigna  un- 
r/uiculata, 

Phaseolus  vulgaris  appears  to  have  reached  central  Europe  about 
1536,  and  many  authoi-s  at  once  identified  it  with  Dioscorides's  Smilax 
kepaia,  or,  as  translated  into  Latin,  Smilax  hoilensis.  The  species 
is  discussed  by  Brunfels,  1536  (Herb.  Viv.  Ic,  3:  130),  and  identified 
on  the  authority  of  Heironymus  Tragus  with  Dioscorides's  plant. 
Brunfels  in  his  Exegesis  omnium  simplicium  Dioscorides  (Brun- 
fels,* 1532,  Herb.  Viv.  Ic,  2:114),  does  not  identify  Smilax  more 
than  to  say  that,  according  to  Barbarus,  it  is  a  kind  of  phaseolus, 
and  it  is  evident  that  Phaseolus  vulgaris  was  pot  known  to  this  author 
when  volume  2  of  his  work  was  written.  Bock,  154G  (Kreuterbuch, 
236),  has  a  good  colored  figure  of  the  kidney  bean,  and  says  it  has 
lately  come  into  Germany. 

Matthiolus,  1588  (Opera,  341),  says  that  phasioli  are  common  in 
Italy,  but  he  apparently  confuses  the  dwarf  form  of  Phaseolus  vul- 
garis with  the  "  phasiolus  "  of  the  ancients.  No  stipules  are  shown  in 
bis  figure,  and  it  is  probably  Phaseolus  rulgaris.  In  the  earlier 
editions  of  Matthiolus's  w^orks,  which  appeared  while  the  author  lived 
in  Italy  and  southern  Austria,  no  bean  with  ''  black-eyed  ''  seeds  is 
described  among  the  various  sorts  of  "  phasiolus."  In  a  later  work, 
Matthiolus,  1565,  Commentarii,  429,  the  dedication  of  wliich  was 
written  at  Prague,  and  dated  January,  1505,  seeds  with  a  black  ring 
about  the  eye  are  described,  but  the  figure  is  the  same  as  in  the  work 
issued  in  1558.  In  Camerarius's  edition  of  Matthiolus,  1586  (De 
plantis  epitome  utilissima,  212),  however,  the  figure  of  phaseo- 
lus is  Vigna  unguiculata.  It  is  certain  that  a  low-growing  legumi- 
nous plant,  resembling  the  dwarf  form  of  Phaseolus  rulgaris,  was  cul- 
tivated in  the  Mediterranean  region  of  southern  I^urope  before  the 
discovery  of  America.  Several  of  the  ancient  treatises  on  agriculture 
give  cultural  directions  for  such  a  plant.     Many,  if  not  all,  of  the 

a  The  edition  of  this  work  published  iu  153G  was  the  oue  consulted, 
loa— vi 


54  MISCELLANEOUS    PAPERS. 

botanical  authors  after  Dioscorides  mentioned  phaseolus,  and  Albcr- 
tus  Magnus,  who  lived  in  the  thirteenth  century,  used  the  vord 
"  f aselus  "  for  a  plant  which  had  seeds  with  "  a  black  spot  at  the 
hilum."  Caesalpin,  1583  (De  Plantis,  238),  also  described  "phase- 
lus  "  as  having  seeds  with  a  black  pupil. 

Koemicke,  1885,  Verhandlungen  des  naturhistorischen  Vereins  der 
preussichen  Rheinlande,  Westfalens  und  des  Reg.-Bezirke  Osm- 
briick,  Correspondenzblatt,  136,  maintains  that  the  phaseolus  of 
Dioscorides  and  the  phaseolus  cultivated  in  Italy  before  the  dis- 
covery of  America  were  the  same  species,  ^'Vigna  ainensia^^  and  that 
the  "  Smilax  kepaia  "  of  Dioscorides  was  likewise  that  species,  but  a 
climbing  form.  Koemicke  states  that  a  work  of  the  year  1415,  by 
Rinio,  a  Venetian  physician,  contains  a  colored  illustration  of  "  Faseo- 
lus,"  and  he  identifies  this  as  Dolichos  melanopthalTntts  DC-  He 
says  also  that  in  both  Codices  of  Dioscorides  of  the  fifth  centurr 
after  Christ,  which  illustrate  the  plant  named  phaseolus,  the  figures 
are  likewise  the  low  form  of  Vigna  unguiculata^  wRile  for  Smilax 
kepaia  an  illustration  is  wanting.  Koemicke,  however,  believes 
Dolichoa  melanopthalmus  DC,  Z>.  monachalia  Brot.,  D.  lubia  Forst, 
D.  sesquipedalis  L.  to  be  low  forms,  and  D.  catjang  L.,  D.  sinenm 
Stickman,  and  D.  tranquebaricua  Jacq.  to  be  climbing  forms  of  the 
same  species.  Baker,  1879  (in  Hook.  Fl.  Brit.  India,  2:206),  gives 
F.  sinensis  as  the  climbing  and  F.  catjang  as  the  low  form.  Koer- 
nicke  says  that  the  variation  in  the  seeds  is  not  greater  than  in 
Phaseolus  vulgaris,  and  that  dried  plants  in  the  Berlin  Herbarium 
show  no  specific  differences.  Vigna  sinensis  {Dolichos  sinensis  Stick- 
man)  on  the  basis  of  priority  is  adopted  by  Koemicke  as  the  correct 
name  of  the  species,  but  he  apparently  overlooks  the  fact  that 
Dolichos  unguiculatus  L.  {Vigna  unguiculata  (L.)  Walp.)  is  still 
earlier.  Koemicke  gives  central  Africa  as  the  original  habitat  of  the 
species.  Dolichos  sesquipedalis,  the  asparagus  bean,  is  considered  a 
distinct  species  by  most  authors,  and  the  writer  can  not  agree  with 
Koernicke  that  all  the  other  names  apply  to  the  same  species  or  that 
central  Africa  is  the  home  of  any  of  them.  It  is  true  that  the  habit 
of  growth,  whether  low  or  a  climbing  form,  is  of  no  specific  value,  for 
Vigna  unguiculata  at  least  seems  to  vary  in  this  respect. 

The  color  of  the  seeds  likewise  fails  as  a  distinguishing  specific 
character.  Dolichos  unguiculatus  L.  was  founded  on  specimens 
grown  in  the  garden  at  Upsala,  but  came  to  Linnaeus  from  Bar- 
bados. Dolichos  sinensis  was  based  on  Dolichos  sinensis  or  Katjang 
Sina  of  Rumphius,  and  the  figure  in  Rumphius  Herbarium  Am- 
boinense  shows  a  climbing  plant  with  two-flowered  racemes  and  pen- 
dulous pods.  .Dolichos  catjang  is  likewise  based  on  a  species  of 
Rumphius,  Phaseolus  minor  or  katjang  poetL    The  figures  of  this 
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sj>ecies  shows  a  plant  with  the  racemes  two  or  three  flowered,  but 
ijvith  the  pods  at  maturity  smaller  and  erect,  or  nearly  so,  and  with 
smaller  seeds.     A  species  grown  in  the  greenhouses  of  the  United 
States  Department  of  Agriculture  shows  similar  characters,  the  pods 
"remaining  erect  until  full  grown,  although  they  become  pendent  at 
maturity.     The  pods  are  also  conspicuously  torose  at  maturity.     This 
species  is  Vigna  catjang  (Burm.)  Walp.     (PL  I  and  PL  III,  B). 
Practically  all  of  the  varieties  commonly  cultivated  in  America  belong 
to  Vigna  unguiculata  (L.)  Walp.   (F.  sinensis  (Stickman)  EndL), 
the  species  with  larger  seeds  and  larger  pods  which  usually  become 
pendulous  when  half  their  mature  size  or  sometimes  even  earlier,  and 
Avhich  are  only  slightly  constricted  between  the  seeds   (PL  II,  and 
PL   III,  A).     Forskal,   1775    (Fl.   Aegypt-Arab.,   133),   described 
Dolichos  lubia  as  having  peduncles  racemosely  spicate  at  the  apex  and 
the  flowers  crowded,  and  it  may  therefore  be  inferred  that  the  racemes 
were  several-flowered.     The  pods  were  described  as  erect.     The  color 
of  the  seeds  is  not  mentioned  by  Forskal,  but  Delile,  1812  (Plant.  Cult, 
en  Egypt,  14),  says  they  were  white,  with  a  black  point  at  the  eye. 
Koernicke  says  the  "  ring  about  the  navel  is  pale  red,"  and  the  seeds 
labeled  D.   luhia^   recently   received   from   the   Museum   d'Histoire 
Naturelle,  Paris,  are  quite  small,  red,  with  a  black  ring  at  the  hilum. 
The  varieties  of  Vigna  unguiculata  commonly  cultivated  in  America 
seldom  vary  from  the  few-flowered  character  of  the  raceme  and,  at 
maturity,  pendulous  pods.     Delile  says  Dolichos  lubia  is  known  also 
in  Syria,  Persia,  and  India,  but  there  is  but  one  other  modem  author 
who  has  applied  the  name  to  any  species  in  Asia.     Basiner,  1848 
(Beitr.  Russ.  Reich.,  15: 233),  gives  Dolichos  lubia  as  one  of  the  for- 
age plants  of  Khiva,  where  it  was  known  as  "  Lobia  "  or  "  Lobi."     No 
description  is  given,  and  therefore  its  identity  with  Forskal's  plant 
is  not  certain. 

The  fact  that  Delile  says  it  was  found  also  in  India,  but  does  not 
mention  any  si>ecies  of  Vigna,  suggests  that  his  plant  may  have  been 
Vigna  unguiculata  or  Vigna  catjang,  Roxburgh,  1832  (Fl.  Ind.,  3: 
302),  described  Dolichos  sinensis  as  with  peduncles  '*  many-flowered," 
and  D.  catjang^  few-flowered.  Baker,  1879  (Hook.  FL  Brit.  Ind., 
2:206),  unites  the  two  as  V.  catjang  and  says  peduncles  3  to  6  flow- 
ered. Baker,  1871  (Oliver,  FL  Trop.  Afric,  2:204),  describes  the 
racemes  of  Vigna  sinensis  as  6  to  12  flowered  and  the  pods  pendulous. 
It  appears,  therefore  that  the  few- flowered  character  of  the  raceme 
usually  observed  in  varieties  cultivated  in  America  is  not  constant 
in  either  Vigna  unguiculata  or  Vigna  catjang.  The  descriptions 
cited  above  indicate  a  variation  of  from  3  to  12  in  the  number  of 
flowers,  and  the  plant  described  by  Forskal  as  Dolichos  luhta^  since 
it  had  erect  pods,  is  doubtless  identical  with  V,  catjang.    Yet,  not- 


56  ittlSCELLANEOUS    PAPERS. 

withstanding  the  variation  in  habit  and  number  of  flowers  in  the 
raceme,  the  small  seeds  and  small,  erect  pods  of  Vigna  catjang  ap- 
pear to  be  constant  characters,  and  two  species,  Vigna  unguicxdata 
(F.  sinensis)  and  F.  catjang^  therefore  are  probably  concerned  in  the 
descriptions  of  these  plants  by  the  above  authors. 

It  is  quite  possible  that  Vigna  unguiculata  and  F.  catjang  may 
have  been  grown  by  the  Romans  without  being  distinguished.  The 
cultivation  and  even  knowledge  of  them,  however,  appears  to  have 
been  extremely  limited  in  Europe,  and  F.  unguiculata  at  least  may 
have  first  reached  central  Europe  not  from  Italy,  but  by  way  of 
Eussia  and  Russian  Turkestan. 

In  1583  Clusius  (Atrebatis  Rar.  Stirp.,  725)  described  and  figured 
a  plant  as  a  kind  of  phaseolus  which  is  undoubtedly  Vigna  unguicu- 
lata^ though  pods  are  not  shown  in  the  figure.  Seeds  of  this  plant 
were  received  by  Clusius  at  Vienna  in  the  year  1576,  having  been  sent 
by  Dodoens  from  Prague,  where  it  was  grown  in  the  garden  of  the 
castle  the  previous  year.  The  following  year,  1577,  seeds  of  the  same 
plant  were  also  sent  by  the  Spaniards  to  the  Austrian  Emperor. 
These  statements  are  repeated  by  Clusius,  1601  (Hist.  Rar.  PL,  p. 
ccxxii),  where  the  same  figure,  as  in  the  previous  work,  is  reversed 
and  a  figure  of  the  pods  in  addition  is  given.  It  would  appear 
from  these  records  that  Vigna  unguiculata  first  became  known  to  the 
botanists  of  central  and  northern  Europe  by  its  being  grown  at 
Prague. 

If  seeds  had  reached  Prague  from  Italy,  the  plant  would  probably 
have  been  known  also  at  Vienna,  which  was  in  the  route  of  trade 
from  Italy  northward,  and,  since  Prague  is  an  inland  city,  the  seeds 
may  have  been  brought  overland  directly  from  Persia  or  India.  So 
long  as  the  Venetians  were  in  control  of  the  trade  with  India,  Austria 
and  southern  Germany  carried  on  commerce  with  Venice.  With  the 
acquisition  of  the  Indian  trade  by  the  Portuguese,  Venice  could  no 
longer  supply  the  markets  of  Europe  with  the  products  of  the  East 
and  European  nations  apparently  soon  became  jealous  of  the  ad- 
vantages held  by  Portugal,  for  it  is  stated  by  Robertson,  1802  (His- 
torical Disquisition  Concerning  India,  319),  that  an  attempt  was 
made,  in  order  to  diminish  the  advantages  which  the  Portuguese  de- 
rived from  the  discovery  of  a  sea  passage  around  the  Cape  of  Grood 
Hope,  to  induce  the  Russians  to  convey  Indian  and  Chinese  com- 
modities through  their  Empire  to  some  port  on  the  Baltic  from  which 
they  might  be  distributed  through  every  part  of  Europe.  This 
author  also  gives  a  brief  account  of  the  trade  thus  established. 
Yeats,  1872  (The  Growth  and  Vicissitudes  of  Commerce,  155), 
states  that  Kazan  was  the  chief  entrepot  of  the  trade  of  northern 
and  central  Asia,    Russian  trade  with  other  European  nations  ap- 
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>ears  to  have  been  confined  largely  to  the  countries  of  the  north  and 
he  cities  belonging  to  the  Hanseatie  League.  Very  little  seems  to 
lave  been  written  concerning  the  commerce  of  Prague,  but  the  Bo- 
lemians  are  a  Slavic  people  and  it  is  not  improbable  that  they  had 
>onie  trade  with  the  other  Slavic  peoples  of  Europe.  At  least  no 
explanation  of  the  occurrence  of  Vigna  unguiculata  at  Prague  before 
it  was  known  at  Vienna  seems  so  plausible  as  that  it  came  by  one  of 
:he  caravan  routes  to  Russia  and  thence  to  Prague.  De  CandoUe 
(Origin  of  Cultivated  Plants,  39)  says  Siurn  sisaruni  "  came  perhaps 
from  Siberia  into  Russia,  and  thence  into  Germany,"  and  inclines  to 
the  view  that  it  wa3  not  known  to  the  ancient  Greeks  and  Romans. 
This  species  is  considered  to  be  a  native  of  the  Altai  region  of  Siberia 
and  northern  Persia.  The  caravan  route  from  India  and  China  to 
Russia  passed  through  the  latter  region. 

The  figure  in  Rinio,  1415  (De  Simplicibus),  referred  to  by  Koer- 
nicke,  the  writer  has  not  seen,  but  in  the  Vienna  Dioscorides  Codex, 
dating  from  about  the  fifth  century,  the  figure  of  the  plant  supposed 
to  be  the  phasiolus  of  Dioscorides  shows  a  several-flowered  raceme. 
It  also  shows  what  appear  to  be  mature  pods  and,  while  not  strictly 
erect,  they  are  not  pendulous  like  those  of  Vigna  vnguiculata.  The 
word  "  lubia  "  is  written  in  Arabic  on  the  parchment  and  the  figure 
corresponds  very  closely  with  the  description  of  Dolichos  lubia. 
Forskal  says  the  Jatter  species  was  known  among  the  Arabs  as  ''Lubia 
haeledi^'^  (common  lubia).  Dioscorides  was  probably  born  at  Ana- 
zarba,  a  place  in  southeastern  Asia  Minor  near  the  eastern  extremity 
of  the  Mediterranean,  but  he  is  supposed  to  have  traveled  and  it  is 
not  known  where  the  plants  he  described  may  have  been  seen. 

Koernicke  believes  the  species  to  have  come  originally  from  central 
Africa,  as  it  grows  wild  there.  This,  however,  is  not  necessarily  con- 
clusive. There  are  other  instances,  especially  in  the  Tropics,  of 
plants  appearing  indigenous  to  countries  in  which  they  are  known  not 
to  be  native.  The  facts  given  by  Koernicke  indicate  rather  that  the 
species  has  been  introduced  into  central  Africa,  for  he  gives  no  name 
in  the  native  language,  but  says  it  is  known  to  the  natives  by  the  Ara- 
bian names  "  lubiah  "  and  "  ollaich."  Seeds  of  this  plant  have  never 
been  found  in  the  monuments  of  ancient  Egypt,  and  the  origin  of 
the  word  "  lubia  "  indicates  that  the  plant  to  which  it  was  applied 
came  into  Arabia  and  Egypt  from  the  east.  Lubia,  lubiya,  or  lobiya 
probably  was  not  derived  from  the  Greek  word  Ao)9o?,  which  prima- 
rily means  any  projection  like  the  lobe  of  the  ear,  but  appears  to  be 
of  Persian  origin  and  came  to  India  through  the  Persians.  Sir 
George  Watt,  1890  (Diet.  Econ.  Prod.  India,  3:  184),  says:  "No 
name  like  lobiya  is  given  to  any  pulse  by  the  aboriginal  races  of 
Indian  or  by  those  of  Aryan  origin.     It  occurs  purely  among  the 
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people  of  upper  India,  where  Persian  influence  is  most  pronounoei'' 
The  same  author  states  that  in  all  the  districts  of  the  northwest 
provinces,  with  but  one  possible  exception,  the  word  lobiya  is  applies 
to  Vigna  catjang. 

Although  none  of  the  Indian  works  consulted  that  mention  lubiyi 
are  of  such  ancient  date  as  Dioscorides,  they  nevertheless  indicate 
the  antiquity  of  its  cultivation  in  India.  Vigna  catjang^  the  species 
with  erect  pods,  is  described  and  figured  in  Rheede,  1688  (Hon. 
Malabar,  8:75.  t.  I^l)^  under  the  name  paeru.  It  is  interesting  to 
note  that  the  root  nodules  were  mentioned  in  this  work,  "  The  root 
is  slender,  whitish,  and  fibrous,  the  fibers  clothed  with  round  globules.' 
Rheede  described  nine  different  preparations  of  the  seed  which  were 
used  in  medicine.  Other  bean-like  plants  occur  in  the  sancie  work 
imder  the  names  putuja-paeru  and  catu-paerUj  which  indicates  thai 
the  paeru  was  better  and  probably  longer  known  than  the  plants  to 
which  compound  names  were  given.  In  a  work,  Ain-i-Akbari  or 
Ayeen  Akbery  (Institutes  of  the  Emperor  Akbar),  written  in  Persian 
during  the  reign  of  the  Emperor  Akbar,  1556-1605,  describing  the 
crops  grown  in  Delhi  and  Agra,  translated  by  Francis  Gladwin,  1783, 
1 :  87,  "  lubya  "  is  given  as  one  of  the  crops  of  the  autumnal  harvest. 
Sir  George  Watt  states  that  at  the  present  time  this  would  be  Vigna 
catjangy  and  in  all  probability  would  have  been  the  same  in  Akbar's 
time.  Sir  George  Watt  gives  nearly  50  vernacular  names  in  differ- 
ent Indian  languages,  of  which  only  four  are  compound  words  and 
only  four  others  consist  of  more  than  one  word.  One  of  the  Sanskrit 
names  given  by  Watt  is  nishpdva.  In  the  Vishnu  Purana,  lib.  1,  cap. 
6,  supposed  to  date  from  about  1045  A.  D.  (translation  b\^  Horace 
Wilson,  Complete  Works,  6 :  95),  "  Nishpiva,  a  sort  of  pulse,"  is  men- 
tioned in  the  list  of  important  grains.  This  work  is  five  hundred 
years  later  than  the  illustration  in  the  Vienna  Dioscorides  Codex. 
Nevertheless,  Sanskrit  for  two  thousand  years  or  more  has  led  an 
artificial  existence,  being  the  means  of  communication  and  literary 
expression  of  the  priestly  and  learned  castes,  and  the  writer  finds  no 
indication  that  the  name  nishpava  has  ever  been  applied  to  any  other 
plant. 

The  species  appear  to  be  probably  of  less  ancient  cultivation  in 
China,  for  there  is  no  indication  of  a  Chinese  introduction  into  India 
or  Persia,  and  it  is  improbable  that  the  same  species  would  be  native 
on  both  sides  of  such  a  natural  barrier  as  the  Himalayas.  Neverthe- 
less, Vigna  unguiculata  at  least  appears  to  have  been  long  cultivated 
in  China.  It  is  mentioned  and  illustrated  in  the  second  edition  of  the 
Kiu  Huang  Pen  Ts'ao,  which  appeared  in  1559.  In  this  work  it  is 
called  the  "  common  bean,"  and  other  beans  are  compared  with  it.  It 
has  not  been  practicable  to  consult  the  first  edition  of  this  work,  pub- 
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ished  in  the  beginning  of  the  fifteenth  century,  and  whether  it 
ippears  there  or  not  is  uncertain. 

It  may  be  noted  that  no  plant' of  American  origin  has  been  iden ti- 
led in  any  Chinese  work  previous  to  the  Pen  Ts'ao  Kang  Mu,  which 
ivsLs  finished  in  1578,  though  not  published  until  after  1596. 

It  may  be  concluded  from  the  facts  so  far  known  regarding  these 
{pecies  that  both  Vigna  unguiculata  and  F.  catjang  originally  came 
From  a  region  including  and  extending  from  India  to  Persia  and  the 
;outhem  part  of  the  Trans-Caspian  district,  and  that  the  Persians 
called  one  or  both  of  them  by  the  name  "  lubia  "  and  applied  that 
lame  to  V.  unguiculata  in  northwest  India  after  their  conquest  of 
:hat  region.  The  cultivation  of  F.  unguiculata  extended  to  China  at 
i  very  early  date,  but  the  distribution  of  at  least  one  of  the  species 
writh  the  name  "  lubia  "  had  extended  from  the  region  of  its  origin  at 
the  beginning  of  the  Christian  era  to  Arabia  and  Asia  Minor  and 
dad  reached  some  of  the  Mediterranean  countries  of  Europe  at  about 
bhe  same  time, .but  did  not  become  known  in  central  Europe  until 
the  middle  of  the  sixteenth  century. 
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A  NEW  METHOD  FOR  THE  DETERMINATION  OF 

NICOTINE  IN  TOBACCO." 

By  WiGHTMAN  W.  (tarnek,  Scientific  Assvftant^  Tobacco  Breeding  Inrestigaiions, 


THE  BELATIOK  OF  NICOTINE  TO  THE  QITAIJTY  OF  TOBACCO. 

Nicotine  is  the  characteristic  alkaloid  of  tobacco,  and  thus  far 
las  not  been  found  in  any  other  plant.  Its  function  in  the  economy 
f  the  plant  is  not  understood,  and  it  has  not  been  determined  with 
ertainty  whether  it  plays  a  role  in  nutrition  or  is  simply  a  waste 
Toduct  resulting  from  katabolic  changes  in  the  albuminoid  constitu- 
nts.  The  physiological  effects  on  the  human  system  resulting  from 
he  use  of  tobacco  are  doubtless  due  chiefly  to  the  presence  of  nico- 
ine,  though  in  the  case  of  tobacco  used  for  smoking  purposes  other 
onstituents  of  the  smoke  probably  play  a  considerable  part.  On 
he  other  hand,  it  has  been  repeatedly  shown  that  the  burn,  flavor, 
roma,  and  other  important  qualities  of  tobacco  are  in  no  sense  pro- 


«In  the  Tobacco  Breeding  Investigations  confluctetl  by  the  Bureau  of  Plant 
ndustry  careful  experiments  have  been  undertaken  to  determine  the  relation 
f  the  nicotine  content  of  cigar  filler  and  wrapper  tobaccos  to  the  quality  of 
tiese  tobaccos.  It  has  been  found  In  the  preliminary  experiments  carried  out 
y  Dr.  W.  W.  Gamer,  of  this  office,  that  the  nicotine  content  of  the  leaves  of 
IHTerent  tobacco  plants  grown  under  the  same  conditions  varies  In  a  striking 
lanner.  The  variability  of  the  nicotine  content  of  Individual  plants  has  sug- 
ested  the  possibility  of  securing,  by  breeding  and  seed  selection,  strains  of  the 
ifferent  varieties  of  cigar  wrapper  and  filler  tobaccos  possessing  a  low  or  a 
Igh  nicotine  content  The  large  number  of  nicotine  determinations  necessary 
1  the  carrying  out  of  these  tests  has  required  a  great  expenditure  of  time  and 
loney  owing  to  the  complicated  and  expensive  method  of  determination.  The 
ew  method  of  determining  the  nicotine  content  of  tobacco  described  In  this 
ulletin  greatly  simplifies  the  work  of  the  experimenter  by  enabling  him  to  make 
lany  more  determinations  in  the  same  length  of  time  than  by  any  previous 
nethod.  This  method  also  Is  very  much  less  expensive  than  any  previous 
lethod  and,  as  shown  in  this  bulletin.  Is  more  satisfactory  from  the  stand- 
>oInt  of  accuracy  and  reliability.  The  relation  of  the  nicotine  content  of 
obacco  to  the  quality  and  other  characteristics  of  tobacco  and  the  possibility  of 
speeding  tobacco  low  or  high  in  nicotine  content  will  be  presented  in  more 
letalled  future  reports  of  the  Department. — A.  D.  Shamel,  Physiologist  in 
"Iharge  of  Cotton  and  Tobacco  Breeding  Investigations, 
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portional  to  the  amount  of  nicotine  present.  Indeed,  even  the 
"  strength  "  of  manufactured  tobacco — using  this  term  in  the  sense 
understood  by  the  trade — is  not  dependent  upon  the  nicotine  contenL 
It  seems  only  reasonable,  however,  ta  suppose  that  tobacco  entirdy 
free  from  nicotine  would  no  longer  prove  satisfying  to  the  consumer 
any  more  than  would  whisky  deprived  of  all  its  alcohol. 

Numerous  attempts  have  been  made  to  devise  a  process  for  the 
partial  removal  of  the  nicotine  from  tobacco,  either  before  or  after 
it  is  manufactured,  by  appropriate  treatment,  and  many  patents  have 
been  issued  for  processes  intended  to  accomplish  this  result,  but  none 
of  the  proposed  methods  has  as  yet  proved  sufficiently  practicable 
to  come  into  general  use,  and  this  is  not  surprising  when  it  is  re 
membered  that  the  flavor  and  aroma  of  tobacco  are  comparable  in 
delicacy  to  those  of  tea  and  coffee  and  that  consequently  even  tl» 
mildest  treatment  for  the  removal  of  the  alkaloid  is  almost  certain 
to  result  in  injury  to  these  qualities. 

There  can  be  no  doubt  that  there  would  be  a  genuine  demand 
for  tobacco  containing  only  a  very  small  percentage  of  nicotine  but 
retaining  the  other  attributes  of  the  best  grades  of  the  crop  as  now 
produced,  especially  in  the  case  of  the  cigar-filler  types.  The  most 
rational  method  of  attaining  this  end  would  seem  to  lie  in  the  sys- 
tematic breeding  of  types  characterized  by  their  low  nicotine  content, 
and  al  the  same  time  avoiding  those  soils,  fertilizers,  and  cultural 
methods  which  tend  to  the  excessive  production  of  the  nitrogenous 
constituents  of  the  plant.  Extensive  experiments  have  been  under- 
taken in  connection  with  the  Tobacco  Breeding  Investigations  of  the 
Bureau  of  Plant  Industry  with  the  object  of  securing  types  of 
tobacco  of  this  kind,  and  the  results  already  obtained  tend  to  diov 
that  the  variation  in  nicotine  content  of  individual  selections  from 
various  types  is  fully  as  great  as  that  of  such  physical  characteristics 
as  shape,  size,  and  number  of  leaves.  Since  nothing  like  su£ficient 
data  are  available  for  establishing  any  constant  relation  between  the 
physical  characteristics  of  different  tobacco  plants  and  their  nicotine 
content,  these  experiments  necessitate  the  accurate  determination  by 
analysis  of  the  quantity  of  the  latter  in*  a  very  large  number  of 
selected  plants. 

THE  QUANTITATIVE  DETEKMINATIOIT  OF  ITICOTINE  IN  TOBAOOa 

In  order  to  conduct  these  experiments  on  a  sufficiently  comprehen- 
sive scale  it  is  imperative  that  there  be  available  a  method  for  the 
estimation  of  nicotine  which  is  reasonably  accurate  and  is  at  the  same 
time  rapid,  so  that  a  large  number  of  determinations  may  be  com- 
pleted in  a  day's  work.     Kissling**  has  developed  a  method  which 

aZeltsclir.  Analyt  Cheni.,  XXII,  199. 
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ieems  to  have  given  satisfactory  results  in  the  hands  of  most  analysts, 
ind  has  come  to  be  recognized  as  the  standard  process.  But  this 
nethod  is  long  and  tedious,  and  hence  is  not  adapted  to  our  needs. 
[t  consists  essentially  in  moistening  the  powdered  sample  with  aque- 
>us  caustic  soda  and  extracting  with  ether  for  several  hours  in  a 
suitable  form  of  continuous  extraction  apparatus.  The  ether  is  care- 
fully distilled  from  the  extract,  and  the  residue  is  subjected  to  distilla- 
tion with  steam.  The  distillate  is  collected  in  100  c.  c.  portions  and 
titrated  with  a  standard  acid.  It  is  apparent  that  the  process  is  an 
expensive  one,  both  in  point  of  materials  consumed  and  necessary 
equipment  and  in  the  time  required  for  carrying  it  out. 

Keller  «  has  described  a  method  which  is  simple  and  rapid  in  execu-' 
Lion  and  avoids  the  tedious  process  of  distilling  the  extracted  nicotine 
with  steam.  Six  grams  of  the  tobacco,  previously  dried  over  lime, 
are  placed  in  a  cylinder  with  GO  grams  of  ordinary  ether  and  60 
grams  of  petroleum  ether,  and  10  c.  c.  of  20  per  cent  aqueous  caustic 
potash  are  added.  The  contents  of  the  cylinder  are  vigorously 
shaken  for  thirty  minutes  and  then  allowed  to  stand  for  three  hours 
to  clarify.  The  extract  is  filtered  and  100  grams  of  it  placed  in  a 
cylinder.  To  remove  the  ammonia  in  solution,  a  rapid  current  of 
ftir  is  blown  through  the  extract,  after  which  there  are  added  10  c.  c. 
of  water.  After  shaking  well,  an  excess  of  standardized  hydrochloric 
acid  is  added  and  the  titration  completed  with  standardized  ammonia. 
With  some  minor  modifications  the  method  gives  fair  approximations, 
but  we  have  found  that  it  is  unsuited  to  our  requirements.  In  point  of 
materials  consumed  it  is  even  more  expensive  than  the  Kissling  proc- 
ess, and  it  also  contains  several  sources  of  error.  Adding  10  c.  c.  of 
aqueous  potash  to  the  ether  mixture  increases  the  total  weight  of 
solvent  more  than  8  per  cent,  and  considerable  quantities  of  nicotine 
remain  in  the  aqueous  portion.  Ordinary  ether  boils  at  36°  C.,  which 
is  but  little  above  ordinary  room  temperatures,  and  consequently  it 
is  quite  impossible  to  filter  the  extract  without  very  considerable  loss 
of  the  solvent  by  evaporation.  Again,  most  tobaccos  yield  extracts 
which  are  so  deeply  colored  that  the  nicotine  can  not  be  titrated  with 
accuracy  until  the  solvent  has  been  removed.  This  is  the  principal 
reason  why  it  is  necessary  to  subject  the  extract  obtained  by  the 
Kissling  process  to  distillation  with  steam.  From  the  results  of  our 
experiments  with  Keller's  method,  supplemented  by  further  tests 
along  other  lines,  we  have  developed  a  process  which  differs  essen- 
tially from  Keller's  in  all  of  the  details  of  the  operation  and  obviates 
the  difficulties  encountert^d  in  the  latter. 


a  Ber.  Pbariii.  Gesell.,  1898,  145. 
4359— No.  102—07 5 


64  MISCELLANKOUS    PAPERS. 

Nicotine  is  readily  soluble  in  nearly  all  of  the  ordinary  solrents 
and  hence  there  is  no  difficulty  in  extracting  it  completely  from 
tobacco  after  it  lias  been  liberated  from  its  salts  by  means  of  a  fixed 
alkali.  The  separation  of  the  nicotine  from  ammonia  and  amid  bodies 
which  are  always  i^resent  in  tobacco,  is  the  principal  problem  to  be 
solved  in  this  connection.  By  using  such  solvents  as  ether  and 
ligroin,  however,  only  the  nicotine  and  a  portion  of  the  ammonia  are 
contained  in  the  extract,  and  it  is  possible  to  remove  subsequentlj 
practically  all  of  the  ammonia  by  appropriate  methods. 

THE  PBOPOSED  NEW  METHOD. 

In  endeavoring  to  devise  a  method  for  estimating  nicotine  suited  to 
our  requirements,  three  principal  objects  were  kept  in  mind,  namely. 
the  use  of  a  comparatively  cheap  solvent,  the  extraction  or  the  nico- 
tine without  the  use  of  an  extraction  apparatus  requiring  the  applica- 
tion of  heat,  and  the  direct  titration  of  the  extract  without  previous 
distillation.  Our  process  as  finally  adopted  accomplishes  all  of  these 
ends,  as  will  appear  below. 

Gasoline  or  ligroin  was  chosen  as  the  most  suitable  solvent.  Thi< 
is  prepared  by  shaking  the  crude  gasoline  of  70°  with  concentrated 
sulphuric  acid  and  distilling  and  collecting  the  distillate  coming  over 
between  the  limits  of  60°  and  100°  C.  By  using  a  product  with  higli 
boiling  point,  the  evaporation  which  takes  place  during  the  filtration 
of  the  extract  is  reduced  to  a  minimum  and  there  is  little  danger  of 
explosions  occurring  from  the  accumulation  of  the  vapors  in  the 
atmosphere  of  the  room.  A  number  of  preliminary  experiments 
were  carried  out  to  determine  the  conditions  necessary  for  the  com- 
plete extraction  of  the  nicotine  from  the  tobacco  and  the  effect  of 
varj^ng  amounts  of  ammonia  on  the  results  obtained  by  titration  of 
the  extracts. 

PRELIMINARY    EXPERIMENTS. 

In  order  to  avoid  the  possibility  of  the  presence  of  organic  acids  in 
the  extract  and  to  insure  the  complete  extraction  of  the  nicotine,  d 
fixed  alkali  must  be  added,  and  this  is  best  applied  in  aqueous  solu- 
tion. Gasoline  and  water  are  immiscible  and  their  mutual  solubilitv 
is  very  slight,  but  these  facts  do  not  in  any  way  hinder  or  retard  the 
extraction  of  the  nicotine,  since  the  latter  is  easily  soluble  in  both  th^f 
water  and  the  gasoline. 

It  is  necessary  to  agitate  the  mixture  only  occasionally  to  avoid 
too  great  a  concentration  of  the  nicotine  in  the  portion  of  either 
solvent  which  hapj^ens  to  be  in  direct  contact  with  the  tobacca 
Using  the  ligroin  in  quantities  of  100  c.  c.  to  6  or  8  grams  or  less 
of  tobacco,  it  was  found  that  the  extraction  of  the  nicotine  is  com- 
plete at  the  end  of  four  houi*s,  and  when  the  quantity  of  the  latter  in 

102— VII 


DETERMINATION    OF    NICOTINE    IN    TOBACCO.  65 

he  tobacco  is  small  less  time  is  required.  Ligroin  is  capable  of 
lissolving  only  a  ven'  small  quantity  of  ammonia  gas,  and  even  this 
s  rapidly  given  off  when  the  solution  is  exposed  to  the  air,  and 
specially  when  it  is  also  agitated.  It  was  found  by  experiment  that 
.00  c.  c.  of  ligroin  saturated  with  ammonia,  after  being  allowed  to 
tand  one  hour  in  an  unstoppered  Erlenmeyer  flask,  retained  less 
han  5  milligrams  of  this  base.  On  the  other  hand  we  have  found 
hat  no  loss  of  nicotine  whatever  occurs  when  a  solution  of  0.3  gram 
)f  the  base  in  100  c.  c.  of  ligroin — equivalent  to  5  per  cent  nicotine 
n  G  grams  of  tobacco — ^^is  allowed  to  stand  several  hours  in  an  open 
)eaker  at  ordinar}'  room  temperature.  Tobacco,  especially  after  it 
las  been  fermented,  contains  considerable  quantities  of  ammonia, 
)ut  it  was  found  that  only  a  small  proportion  of  this  is  contained  in 
he  extract;  hence  the  quantity  dissolved  is  not  sensibly  affected  by 
he  varying  amounts  contained  in  different  samples  of  tobacco. 

This  fact  is  of  importance,  because  it  renders  the  subsequent 
•emoval  of  the  ammonia  a  very  simple  matter;  in  fact,  even  if  no 
ittempt  is  made  to  remove  the  ammonia  in  solution  the  error  result- 
ng  therefrom  will  not  exceed  0.2  per  cent.  In  the  following  table 
he  results  given  in  percentages  in  column  1  were  obtained  without 
he  previous  addition  of  ammonia,  while  those  in  column  2  were 
>btained  from  the  same  samples  after  the  addition  of  quantities 
)f  ammonia  in  aqueous  solution  corresponding  to  1.4  and  3.5  per  cent, 
•espectively,  for  6  grams  of  tobacco : 


Field  number  of  tobacco  samples. 


1 

Nicotine. 


2 

Nicotine. 


Per  cent.       Per  cent. 

3-2-3 3.51  8.63 

-20-2 3.04  ,  3.05 


A  fair  idea  of  the  ammonia  actually  dissolved  by  the  gasoline  is 
riven  by  the  results  shown  in  the  following  table.  The  percentages 
n  column  1  were  obtained  by  direct  titration  of  the  extracts,  while 
n  the  case  of  the  first  two  experiments,  the  results  of  which  appear  in 
»lumn  2,  a  current  of  air  was  drawn  through  the  extract  for  five 
ninutes  before  titrating,  and  in  the  last  three  experiments  the  solu- 
ions  were  allowed  to  stand  an  hour  in  unstoppered  Erlenmeyer  flasks 
)efore  making  the  titrations. 


Field  num!>er  of  tobacco  sample..  Nlco\ine.  1  Nicotine. 


8-2-8... 
-20-2... 

28a-l-2. 
t-20-.V12 
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Per  cait. 
b.53 

Per  cent. 
3.46 

3.09 

3.(M 

1.92 

1.8'2 

1.H6 

1.76 

1.53 

1.72 

66  MISCELLANEOUS    PAPERS. 

Finally,  a  number  of  analyses  of  different  samples  were  made  in 
duplicate  to  show  that  the  proposed  method  gives  concordant  resafe 
even  when  some  of  the  conditions  are  somewhat  modified,  as,  for 
example,  when  the  volume  of  aqueous  caustic  soda  added  to  the 
tobacco  before  extraction  is  varied.     The  tabulated  results  follow: 


Field  number  of  tobacco  samples. 

1                      2 

Nicotine.   ;  Xk»l:n«. 

75-124,222 

4.90                  4.91 

75- 1 24, 202 

8.92 
2.00 
1.95 

1.88 

}£ 

125*1-1-2 

Ifl 

]23a-l-l 

l.t. 

123ar-l-S 

1.A 

DESCRIPIION   OF   THE   METHOD. 

From  these  preliminary  data  we  have  been  able  to  work  out  the 
details  of  a  very  simple  method  for  the  quantitative  estimation  of 
nicotine  which  is  both  rapid  and  accurate  and  requires  nothing  bol 
the  simplest  forms  of  apparatus  and  inexpensive  materials. 

The  air-dried  sample  is  pulverized  by  passing  through  8  sieve  con- 
taining twenty  or  more  wires  to  the  inch.  For  exact  work  the  water 
content  is  determined  by  drying  over  sulphuric  acid  for  forty-eig^t 
hours  1  gram  of  the  sample  on  a  large  watch  glass  placed  in  a  desi^ 
cator,  while  for  approximate  results  the  air-dried  sample  may  be 
assumed  to  contain  5  per  cent  of  water.  Six  grams  of  the  pulverized 
sample  are  weighed  into  a  beaker,  from  3  c.  c.  to  5  c.  c.  of  5  j>er  cent 
aqueous  caustic  soda  solution  are  added,  and  the  mixture  is  stirred 
with  a  steel  spatula  until  homogeneous.  The  quantity  of  caustic  sodi 
solution  to  be  used  depends  on  the  character  of  the  tobacco  to  be  ana- 
lyzed; thin,  light-bodied  samples,  such  as  cigar-wrapper  tobaccos 
require  a  larger  amount  of  the  solution  than  do  thick,  heavy  samples. 
such  as  domestic  cigar-filler  types. 

The  moistened  sample  is  next  transferred  to  a  200  c.  c,  glass  cylin- 
der and  100  c.  c.  of  the  ligroin  are  added.  The  cylinder  is  tightly 
stoppered  and  the  contents  thoroughly  agitated  for  a  few  minutes, 
after  which  the  cylinder  is  placed  in  a  horizontal  position.  Thi? 
insures  the  exposure  of  a  maximum  amount  of  surface  of  the  tobacco 
to  the  solvent  action  of  the  ligroin.  Stout  glass  tubing  of  suitable 
diameter  and  length,  sealed  at  one  end  and  fitted  with  a  good  soft 
cork,  serves  equally  as  well  as  the  cylinder  for  the  extraction.  After 
four  hours,  during  which  time  the  contents  of  the  cylinder  should  be 
thoroughly  agitated  at  intervals  of  about  thirty  minutes,  the  latter 
is  placed  in  an  upright  position  in  order  to  allow  the  upper  portion  of 
the  gasoline  to  clarify.  After  thirty  minutes  or  longer  the  extract  is 
passed  through  a  folded  filter,  care  being  taken  to  first  moisten  the 
filter  with  the  clear  portion  of  the  gasoline.    The  extract  is  pouned 
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off  from  the  tobacco  without  bringing  the  latter  on  the  filter,  and 
further  portions  are  pressed  out  by  means  of  a  glass  rod  flattened  at 
one  end.  The  filtration  should  be  carried  out  as  rapidly  as  possible 
in  order  to  avoid  loss  from  evaporation,  and  as  soon  as  all  the  extract 
can  be  brought  on  the  filter  the  funnel  should  be  covered  with  a 
watch  glass.  An  aliquot  portion  of  the  filtrate^-conveniently  75 
c.  c,  corresponding  to  4.5  grams  of  tobacco — is  measured  into  a  dry 
separatory  funnel,  which  is  left  unstoppered  and  allowed  to  stand  for 
about  an  hour  in  order  to  remove  the  ammonia.  As  has  alreadv  been 
stated,  no  loss  of  nicotine  is  to  be  feared  bv  this  treatment.  Instead 
of  allowing  the  extract  to  stand  in  the  funnel  a  slow  current  of  air 
may  be  drawn  through  it  for  five  minutes  by  means  of  a  stopper  sup- 
olied  with  inlet  and  outlet  tubes,  the  latter  of  which  is  connected  with 
a  filter  pump.  After  the  ammonia  has  been  removed  10  c.  c.  of  fifth- 
normal  sulphuric  acid  in  about  50  c.  c.  of  water  are  introduced  into 
the  funnel  and  the  contents  thoroughly  shaken.  After  drawing  off 
the  aqueous  layer  the  gasoline  is  washed  twice  with  small  volumes  of 
water  and  the  excess  of  sulphuric  acid  titrated  with  tenth-normal 
alkali,  using  cochineal  as  the  indicator. 

This  method  of  titrating  the  nicotine  mav  be  modified  as  follows: 
The  measured  portion  of  the  filtered  extract  is  placed  in  a  250  c.  c. 
Erlenmeyer  flask  and  allowed  to  stand  an  hour.  The  standard  acid 
is  then  run  in  and  a  convenient  volume  of  water  added.  The  contents 
of  the  flask  are  thoroughly  shaken,  and  after  the  two  layers  have 
separated  the  greater  portion  of  the  ligroin  is  drawn  off  by  means  of 
a  pipette.*  The  excess  of  acid  is  then  titrated  as  before.  One  cubic 
centimeter  of  fifth-normal  sulphuric  acid  is  equivalent  to  0.0324 
gram  of  nicotine. 

COMFABISOK  OF   THE   NEW   METHOD   WITH   THAT   OF   EISSIilKG. 

As  has  already  been  stated,  the  only  reliable  method  for  the  deter- 
mination of  nicotine  heretofore  available  is  that  of  Kissling,  and  we 
have  used  this  as  the  standard  for  comparison.  The  nicotine  content 
of  a  large  number  of  samples  of  tobacco  of  different  types  has  been 
determined  both  by  the  Kissling  process  and  by  the  new  method,  and 
the  figures  given  in  the  following  table  are  fairly  representative  of 
the  results  obtained. 

It  will  be  seen  that  the  nicotine  content  in  the  different  samples 
included  in  the  table  varies  from  5  to  less  than  1  per  cent,  and  these 
samples  represent  practically  all  classes  of  domestic  cigar  tobacco  of 
both  wrapper  and  filler  types.     Most  of  the  samples  had  been  fer- 

o  It  Is  necessary  to  remove  the  greater  portion  of  the  gasoline  before  titrating 
because  of  the  yeUow  coloring  matter  which  it  contains  in  solution. 
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merited,  but  some  of  them  were  unfermented.     All  results  are  cal- 
culated on  the  water- free  samples. 


Field  number  of  tobacco  mmplco. 


75-1*4,242. 
75-154,218. 
13-2-3 


3-20-2.... 
125b-l-l  . 
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8-20-5-6.. 
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Average  difference,  O.O-l  per  cent. 


CONCIilTSIOK. 


It  will  be  observed  that  the  results  shown  in  the  above  table  indicate 
that  the  new  method  gives  figures  averaging  a  few  hundredths  per 
cent  lower  than  the  Kissling  method.  This  difference  is  due  to  the 
water  added  to  the  sample  along  with  the  caustic  soda,  which  is  not 
taken  into  account  in  the  calculations.  From  3  to  5  c.  c.  of  water  are 
thus  added,  depending  upon  the  character  of  the  tobacco.  As  is  well 
known,  tobacco  is  markedly  hygroscopic,  and  a  considerable  portion  of 
the  added  water  is  doubtless  held  in  loose  chemical  combination  with 
the  salts  contained  in  the  tobacco,  and  hence  does  not  act  as  a  solvent 
for  the  nicotine.  The  portion  of  the  water  not  thus  combined,  how- 
ever, really  forms  a  part  of  the  nicotine  extract.  It  was  found  by 
experiment  that  the  relative  solubility  of  nicotine  in  ligroin  and  in 
water  is  in  the  ratio  of  11  to  9.  The  mutual  solubilities  of  ligroin 
and  water  are  so  slight  as  to  be  negligible,  and  there  is  no  appreciable 
contraction  in  volume  when  the  two  are  mixed.  Taking  all  the  facts 
into  consideration,  it  is  clear  that  the  actual  error  resulting  from  the 
addition  of  the  water  to  the  sample  to  be  analyzed  is  too  small  and 
variable  to  attempt  any  correction  therefor. 

It  should  be  observed  in  this  connection  that  those  types  which  con- 
tain the  highest  percentage  of  nicotine  belong  to  the  class  of  heavy 
filler  tobaccos,  and  hence  require  the  addition  of  only  the  smallest 
quantity  of  water.  This,  of  course,  tends  to  equalize  this  source  of 
error.  The  analyses  by  the  Kissling  method  were  not  made  in  dupli- 
cate, and  differences  in  the  results  obtained  by  the  two  method:* 
amounting  to  one-tenth  of  1  per  cent  or  more  are  doubtless  due  to 
slight  experimental  errors. 
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After  a  very  careful  test  of  our  new  process,  we  are  fully  convinced 
that  it  gives  vei"y  reliable  and  accurate  results,  while  it  is  so  simple  in 
execution  that  there  are  few  chances  for  the  occurrence  of  errors  in 
manipulation. 
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LETTKR  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington^  D,  C'.,  March  6?,  1907. 

Sir  :  I  have  the  honor  to  transmit  herewith  and  to  recommend  for 
publication  as  Bulletin  No.  103  of  the  series  of  this  Bureau,  the  ac- 
companying manuscript,  entitled  "  Dry  Farming  in  the  Great  Basin," 
by  C.  S.  Scofield,  Agi'iculturist  in  Charge  of  Western  Agricultural 
Extension  Investigations. 

Nearly  one-third  of  the  arable  land  of  the  United  States  is  either 
arid  or  semiarid,  and  consequently  can  be  used  for  agriculture  only 
when  irrigated  or  when  devoted  to  such  crops  as  are  able  to  thrive 
with  a  limited  supply  of  moisture  or  such  as  permit  special  tillage  by 
which  the  scanty  rainfall  may  be  secured  and  held  in  the  soil. 

Notwithstanding  the  natural  drawbacks  of  this  great  semiarid 
•egion,  which  occupies  the  larger  part  of  the  western  United  States, 
lardy  pioneers  have  found  within  it  many  places  where  profitable 
farming  is  possible,  and  they  have  worked  out  tillage  methods  and 
•ound  suitable  crops  for  some  sections  that  were  believed  a  quarter 
>f  a  century  ago  to  be  unfit  for  anything  but  stock  ranges. 

In  the  present  paper  Mr.  Scofield  describes  the  natural  conditions 
ind  discusses  the  farming  methods  and  the  crops  for  one  of  the  sec- 
ions  of  this  arid  region  where  "  dry  farming  "  is  now  successfully 
carried  on.  Some  of  the  more  important  factors  that  have  made  this 
levelopment  possible  are  shown  to  be  a  distribution  of  the  rainfall 
^-hich  is  favorable  as  to  season,  a  clean  summer  fallow  between 
;rops  to  conserve  the  rainfall  of  two  seasons  where  necessary  to  pro- 
luce  a  crop,  and  the  maintenance  of  soil  fertility  by  good  tillage, 
ogether  with  the  continued  addition  of  organic  matter  to  the  soil. 
t  is  shown,  also,  that  while  something  has  been  done  in  the  way  of 
sing  drought-resisting  crops,  secured  either  through  introduc- 
ions  from  other  countries  or  by  plant  breeding,  much  still  remains 
^  \ye  done  in  this  direction,  and  that  further  work  along  this  line, 
Dg^ether  with  still  more  knowledge  as  to  the  efficiency  and  cost  of 
arious  tillage  methods,  promises  to  greatly  extend  the  boundaries  of 
rofitable  agriculture  in  the  arid  West. 

Respectfully,  B.  T.  Galloway, 


Hon.  James  Wilsox, 

Secretary  of  Agriculture, 


Chief  of  Bureau. 
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Plate  I.  Fig.  1. — General  view  of  the  San  Juan  County  Arid  Farm,  Utah. 
Fig.  2. — Field  of  wheat  in  shock  on  land  adjacent  to  the  San 

Juan  County  Arid  Farm 4s) 

II.  Fig.  1.— .Field  showing  the  type  of  summer  fallow  maintained  in 
every  other  series  on  the  Sun  Juan  County  Arid  Farm.  Fig. 
2. — The  interior  of  an  alfalfa  plat  on  the  San  Juan  County 
Arid  Farm 4@ 
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INTBODUCTION. 

During  the  past  four  or  five  years  much  interest  has  been  mani- 
fested by  the  people  of  this  country  in  the  possibility  of  utilizing  for 
agriculture  some  of  the  arable  land  in  the  western  United  States  where 
the  rainfall  is  insufficient  for  ordinary  farming.  There  are  several 
conditions  that  have  contributed  to  this  interest.  American  agri- 
culture has  enjoyed  a  large  measure  of  prosperity  during  recent 
years  and  agricultural  investment  and  farm-home  development  have 
received  an  unusual  impetus.  The  choicest  of  the  well-watered  public 
lands  have  passed  into  private  ownership  and  have  greatly  advanced 
in  price.  , 

Then,  also,  during  the  last  two  or  three  years  there  has  been  rather 
more  than  the  normal  amount  of  rainfall  over  the  larger  part  of  the 
arid  region,  and  many  people  acquainted  only  with  the  present  con- 
ditions firmly  believe  that  the  climate  is  gradually  becoming  more 
biimid.  This  belief  is  probably  without  any  foundation  in  fact,  and 
it  is  surprising  that  it  should  exist,  for  the  precipitation  records  of 
the  whole  countrj^  receive  wade  publicity ;  but  since  the  idea  is  gener- 
illy  held  and  has  been  widely  advertised  it  becomes  important  to 
jniphasize  the  fact  that  there  is  no  adequate  basis  for  hoping  that 
:he  climate  of  the  arid  West  is  undergoing  any  appreciable  change 
IS  regards  precipitation. 

Within  recent  years,  also,  investigation  and  experimentation  have 
yeen  directed  toward  the  solution  of  some  of  the  complicated  problems 
nvolved  in  the  conservation  of  soil  moisture  in  these  arid  regions, 
^.ctual  additions  to  existing  knowledge  of  the  subject  have  been 
•elatively  few,  but  public  attention  has  been  directed  to  the  work  to 
uch  an  extent  that  the  idea  prevails  that  much  more  is  now  possible  in 
he  way  of  utilizing  a  limited  rainfall  than  was  ever  possible  before. 
rhere  is  some  foundation  for  such  a  conclusion,  but  nothing  to  war- 
ant  many  of  the  exaggerated  statements  now  current.  The  conquest 
►f  the  arid  West,  to  be  successful  and  to  be  accomplished  without 
arge  and  costly  failures,  must  be  made  slowly  and  by  the  careful  ap- 
plication of  definitely  ascertained  facts.     The  boundaries  of  existing 
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settlements  may  be  gradually  extended,  but  any  wholesale  attempt  ti 
colonize  large  areas  of  this  arid  land  with  people  accustomed  to  fima- 
ing  only  in  humid  regions  or  not  accustomed  to  farming-  at  all  ii 
almost  certain  to  result  in  disastrous  failure. 

The  region  just  east  of  the  Rocky  Mountains  has  already  been  tk 
scene  of  some  large  booms  in  arid  lands.  One  of  the  first  of  these, 
which  occurred  from  1880  to  1885,  was  partly  the  result  of  a  series 
of  years  of  relatively  high  precipitation  and  partly  the  result  of 
very  extensive  railroad  building.  A  series  of  drier  years  following 
drove  back  many  of  the  new  settlers  after  they  had  lost  all  th^ir  pos- 
sessions while  waiting  for  a  rainy  season  to  come  again.  There  havi 
since  been  a  number  of  smaller  booms,  which  have  affected  diflterent 
parts  of  the  region  at  different  times,  as  a  result  of  temporary  perioi 
of  increased  rainfall  or  some  other  local  cause.  One  of  these,  in  the 
two  or  three  years  following  1890,  began  to  assume  large  proportions 
when  the  fin^incial  crisis  of  1893  and  the  severe  drought  of  18^  com- 
bined to  drive  back  most  of  the  new  settlers.  As  each  of  these  etrij 
waves  of  settlement  receded,  it  left  behind  some  few  pioneers,  whc^ 
by  dint  of  harder  work,  by  the  use  of  better  judgment  in  selecting 
land,  or  by  turning  to  stock  raising  and  using  as  range  land  the  fanns 
of  their  less  persistent  neighbors,  succeeded  in  holding  out  through 
the  dry  years. 

The  region  just  west  of  the  Rocky  Mountains,  particularly  thai 
portion  of  it  lying  within  the  State  of  Utah,  was  first  settled  by 
farmers  who  depended  exclusively  upon  irrigation  for  crop  prodw- 
tion.  The  extensions  of  their  settlements^  were  naturally  made  along 
those  streams  from  which  the  diversion  of  water  for  irrigation  vas 
possible.  These  first  settlements  were  made  about  1850,  and  for  ibt 
next  thirty  years  irrigation  farming  and  stock  raising  on  the  opea 
range  constituted  the  only  agriculture  of  the  region. 

In  the  decade  of  1870-1880,  some  pioneer  attempts  were  made  to 
grow  crops  without  irrigation  in  and  around  some  of  the  valleys  ol 
the  Great  Basin.  These  attempts  finally  showed  the  way  to  tto 
utilization  of  large  tracts  of  fertile  land  for  which  no  irrigation  water 
could  be  had.  The  first  efforts  were  relatively  few  and  unimportant, 
but  as  the  country  became  more  thickly  settled  and  new  irrigation 
enterprises  became  scarce  and  expensive  more  attention  was  directed 
to  the  development  of  these  nonirrigable  lands. 

This  development  was  begun  by  growing  crops  to  supplement  thosf 
grown  on  the  irrigated  land.  Almost  no  attempts  were  made  at  first 
to  establish  farms  on  the  drv  lands,  so  that  the  first  failures,  bv  which 
the  methods  of  success  were  learned,  were  not  so  disastrous  as  thoy 
might  have  been  had  it  been  necessary  to  build  homes  and  make  other 
improvements  independent  of  any  irrigation  opportimities.    It  is 
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anifestly  much  easier  to  experiment  in  dry  farming,  to  gamble  on 
6  weather  as  it  were,  if  one  has  an  irrigated  farm  to  fall  back  upon 
adverse  seasons.  Even  where  it  is  possible  by  the  use  of  windmills 
'  the  development  of  springs  or  small  streams  to  irrigate. relatively 
lall  fields  during  a  protracted  drought,  the  settler  is  able  to  tide 
rer  times  when  without  such  a  resource  complete  failure  would  be 
evitable.  When  the  utilization  of  the  dry  lands  can  proceed  from 
ell-established  agricultural  centers,  such  as  irrigated  sections,  in- 
ead  of  having  to  start  unsupported  in  the  midst  of  the  dry  lands, 
le  risk  of  disastrous  failure  is  greatly  reduced. 
From  the  modest  and  tentative  beginnings  of  a  third  of  a  century 
50  there  has  grown  a  well-established  system  of  farming  in  some 
ctions  of  the  country  west  of  the  Rocky  Mountains.  There  are  in 
lis  great  intermountain  area  three  fairly  well  defined  regions  in 
hich  dry  farming «  is  now  practiced  to  a  considerable  extent.  For 
mvenience  of  designation,  these  regions  may  be  named  the  Great 
asin,  the  Columbia  River  Valley,  and  the  interior  valley  of  Cali- 
>mia.  Each  of  these  areas  includes  localities  with  widely  differing  * 
mditions  of  soil,  climate,  and  agriculture,  and  each,  taken  as  a  whole, 
iffers  from  the  others  in  important  particulars,  yet  they  have  some 
aportant  features  in  common  not  shared  by  the  Great  Plains  region, 
hich  includes  most  of  the  arid  lands  east  of  the  Rockv  Mountains. 

IX>CATI0N  AND  OENEBAL  DESCRIPTION  OF  THE  BEQION. 

The  agricultural  region  referred  to  as  the  Great  Basin  area  (fig.  1) 
!!cupies  a  portion  of  the  great  depression  between  the  Rocky  Moun- 
lins  and  the  Sierra  Nevada.  To  the  north  of  the  Great  Basin 
es  the  drainage  basin  of  the  Columbia  River,  while  to  the  southward 
le  drainage  is  collected  by  the  Colorado  River.  The  Great  Basin 
roper  is  well  defined  topographically.  It  includes  a  large  irregular 
ody  of  land  lying  chiefly  in  the  States  of  Utah,  Nevada,  Oregon,  and 
iaiifomia,  of  which  the  drainage  finds  no  outlet  to  the  ocean,  but 
istead  collects  in  various  lakes  and  sinks,  from  which  it  evaporates. 


•  The  term  "dry  farming"  Is  a  recent  addition  to  agricultural  literature,  but 
moe  it  meets  a  real  need  it  will  probably  find  a  ijernianent  place.  There  is  some 
Iffereiice  of  opinion  as  to  Just  what  the  expression  means.  It  is  ordinarily 
Dderstood  to  mean  farming  in  an  arid  or  semiarid  region  without  irrigation, 
Bt  this  is  often  confusing,  since  "  arid  "  is  at  l)est  a  relative  expression  and 
Tigation  is  often  used  even  in  humid  regions.  All  good  farming  involves  at 
ast  some  tillage  of  the  soil,  which  accomplishes  several  purposes  at  once.  The 
)il  is  aerated,  weeds  are  killed,  the  tilth  is  improved,  and  moisture  is  conserved, 
ometimes  one  and  sometimes  another  of  these  ol)jects  is  the  chief  aim,  and 
ometimes  all  are  important  In  dry  farming,  however,  the  one  object  of  para- 
lonnt  importance  is  the  conservation  of  soil  moisture,  and  all  the  tillage  oi)e;*a- 
Ions  are  directed  to  this  end. 
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The  Great  Salt  Lake  of  Utah  and  a  large  depression  in  Nevidt 
formerly  occupied  by  Lake  Lahoutan,  are  the  two  most  imporusi 
drainage  centers,  but  there  are  numerous  smaller  lakes  and  sink 
quite  independent  of  these.  In  addition  to  the  agricultural  land  k 
the  Great  Basin  proper  there  is  a  considerable  area  of  arable  \ai 
lying  between  the  eastern  side  of  the  Great  Basin  and  the  RoAy 
Mountains.  This  constitutes  the  northern  portion  of  the  Colortde 
River  drainage  basin,  but  in  view  of  the  similarity  of  conditions  pre- 
vailing over  this  region  and  the  near-by  Great  Basin  it  seems  prop* 
to  include  both  in  a  discussion  of  the  agriculture  of  the  section,  and 
in  the  present  paper  the  term  "  Great  Basin  area  "  is  used  to  indoA 
not  only  the  Great  Basin  proper,  but  also  the  region  between  it  td 

the  Rocky  Mountains.  Bj 
far  the  larger  part  of  tk 
arable  land  of  the  6r»t 
Basin  area  lies  at  an  alti- 
tude of  more  than  4^00  feet 
above  sea  level.  The  topog- 
raphy is  broken  by  numer- 
ous mountain  ranges,  sd 
that  the  arable  land  is  con- 
fined to  the  intervening  val- 
leys and  wash  plains.  Thea 
wash  plains  often  occur  a^ 
high  mesas,  with  a  gendj 
rolling  topography  except 
where  they  are  cut  by  th 
courses  of  streams  and  re- 
cent erosions. 

The  valleys  of  watei 
courses  are  now  all  more  ot 
less  developed  by  irrig* 
tion,  while  the  higher  mesas  which  can  not  be  reached  by  gravitj 
canals  remain  to  be  utilized  without  irrigation,  if  at  all. 

In  the  eastern  part  of  the  Great  Basin  area,  where  most  of  the  dn 
farming  is  now  done,  the  valleys  and  mesas  are  relatively  small.  Oa 
or  two  of  them  are  15  or  20  miles  across,  but  many  are  only  1  to  4 
miles  across  and  of  varying  lengths.  Often  they  lie  between  higk 
timber-covered  mountains  that  furnish  perennial  streams  and  a  tim- 
ber supply,  as  well  as  valuable  range  land.  In  other  cases  they  are 
surrounded  by  relatively  barren  hills,  which  afford  neither  water  nor 
timber  and  yield  but  little  range. 

In  the  northern  and  central  portions  of  this  area  the  higher  and 
better-watered  arable  lands  are  covered  with  sagebrush  {Artemi*is 
tridentata)  with  its  gray-green  foliage.    In  the  swales  on  the  roll- 
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ag  mesas  the  dark  green  of  the  rabbit  brush  (Chrysothamnus) 
lakes  a  pleasing  contrast  in  the  landscape.  Among  this  shrubby 
roTvth  various  grasses  naturally  occur,  Agropyron,  Bouteloua,  Stipa, 
nd  Bromus  being  the  genera  more  commonly  represented.  In  a  few 
3calities  where  conditions  are  favorable  these  grasses  sometimes  form 

compact  sod,  but  usually  they  occur  in  scattered  tufts.  On  exposed 
ituations  and  along  the  foothills,  cedars  of  various  species  occur  in 
Battering  groups,  usually  marking  rock  outcrops  or  stony  soil.  In  the 
ywer  valleys,  particularly  in  the  heavier  and  salty  lands,  the"  grease- 
^ood  {Sarcobatus  vermiculatus)  replaces  the  sagebrush  as  the  char- 
cteristic  shrub,  with  intermingling  grasses  or  sedges  where  enough 
aoisture  is  available  and  with  various  saltbushes  and  saltworts, 
pedes  of  Atriplex  and  Dondia,  where  moisture  is  scant  or  alkali 
bundant. 

In  the  southern  part  of  the  Great  Basin  area  the  sagebrush  is 
eplaced  on  the  better  lands  by  the  creosote  bush  {Covillea  triden- 
ata),  while  the  lower  and  more  alkaline  lands  are  occupied  almost 
xclusively  by  the  greasewood  and  the  saltworts  mentioned  above. 
Uong  the  water  courses  willows  and  cottonwoods  are  common,  but 
iside  from  these  the  arable  lands  are  treeless  and  easily  brought 
uider  cultivation. 

EXPERIMENTS  IN  DBY  FABMING  IN  THE  GBEAT  BASIN. 

The  first  agricultural  settlements  in  the  Great  Basin  were  made 
ilong  the  courses  of  streams,  where  water  could  be  diverted  for  irri- 
^tion,  and  apparently  for  a  long  time  no  one  thought  farming  with-  ^ 
)ut  irrigation  possible.  As  a  consequence  the  early  agriculture  of 
iie  region  was  confined  to  relatively  intensive  irrigation  farming  and 
JO  ranging  cattle  and  sheep  on  the  higher  lands.  Irrigation  farming 
ncluded  the  production  of  most  of  the  staple  crops  common  to  Amer- 
can  agriculture,  but  with  considerably  more  emphasis  on  wheat  and 
ilfalfa  than  on  any  other  crops.  According  to  the  census  of  1900 
:he  State  of  Utah  had  somewhat  more  than  686,000  acres  in  speci- 
fied crops.  Of  thege,  about  190,000  acres  were  devoted  to  wheat, 
ibout  270,000  acres  to  alfalfa,  and  nearly  115,000  acres  to  hay  and 
other  forage  crops;  in  other  words,  nearly  85  per  cent  of  the  total 
icreage  was  devoted  to  these  crops.  Unlike  the  other  irrigated  sec- 
tions of  the  West,  the  Great  Basin  area  produces  a  considerable  acre- 
ige  of  oats  under  irrigation.  The  area  devoted  to  this  crop  in  the 
Breat  Basin  in  1899  was  slightly  more  than  43,000  acres,  while  barley, 
which  is  the  most  important  cereal  besides  wheat  usually  grown 
under  irrigation  in  the  West,  was  grown  oh  less  than  9,000  acres  of 
Utah  land.  Corn  is  grown  only  to  a  limited  extent,  there  being 
reported  for  1899  only  11,000  acres,  while  10,000  acres  were  devoted 
to  potatoes  and  5,000  acres  to  miscellaneous  vegetables.    Sugar  beets 
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and  orchard  fruits  are  important  features  among  the  agricultmil 
industries  of  the  area.  The  latter  are  both  intensive  crops,  yielding 
high  returns  per  acre.  There  were  grown  7,500  acres  of  sugar  beets 
and  16,000  acres  of  orchard  fruits  in  1899.  These  areas  seem  small 
for  a  whole  State,  but  it  should  be  remembered  that  only  a  lelatiTdy 
small  part  of  the  State  has  yet  been  utilized  for  agriculture.  There 
remains  much  valuable  land  to  be  developed,  both  with  and  without 
irrigation.  During  the  decade  from  1889  to  1899  the  irrigated  ac^^ 
age  in  Utah  increased  138.8  per  cent,  or  from  263,473  to  629,2% 
acres,  and  progress  has  been  fully  as  rapid  since,  so  that  these  figures 
may  be  increased  safely  by  50  per  cent  in  estimating  the  presest 
status  of  the  agriculture  of  the  area,  and  the  indications  are  that  tbe 
acreage  devoted  to  dry  farming  has  increased  more  rapidly  cthi 
than  the  irrigated  acreage. 

In  the  State  of  Nevada,  which  lies  almost  wholly  in  the  Great 
Basin,  there  is  at  present  practically  no  farming  without  irrigation. 
The  Twelfth  Census  reports  for  the  State  for  1899  a  total  in  specified 
crops  of  328,458  acres,  of  which  323,352  acres,  or  all  but  5,000  acress 
were  irrigated.  The  difference,  or  unirrigated  land,  was  nearly  afl 
in  wild  hay  and  probably  irrigated  naturally  by  overflow.  There 
are  without  doubt  numerous  valleys  in  Nevada  where  dry  farming 
is  possible,  but  there  is  no  evidence  that  any  of  these  have  yet  been 
developed. 

The  portion  of  Oregon  included  in  the  Great  Basin  is  as  yet  almost 
entirely  without  settlements,  so  that  whatever  resources  it  may  haTB 
in  the  way  of  lands  adapted  to  dry  farming  are  still  unknown. 

Probably  the  most  striking  feature  of  the  agricidtural  practice  of 
Utah  farmers  is  the  lack  of  an  intertilled  annual  crop  to  be  grown  in 
rotation  with  the  cereals  and  hay.  The  discrepancy  between  the  com- 
bined acreage  of  the  three  important  intertilled  crops  (corn,  potatoes. 
and  sugar  beets)  as  compared  with  the  cereal  and  hay  crops  is  very 
marked,  there  being  only  about  30,000  acres  of  this  class  of  crops 
as  compared  with  more  than  550,000  acres  of  cereals,  alfalfa,  and 
tame  grasses,  or  1  acre  of  intertilled  crops  to  18  acres  of  the  others. 
This  discrepancy  shows  the  acute  need  of  finding  varieties  of  such 
crops  as  corn  and  sorghum  that  can  be  used  profitably  in  rotation 
with  the  cereals  and  forage  crops,  for  it  is  difficult  to  secure  the  besi 
results  in  general  farming  without  the  use,  at  least  occasionally,  of 
an  intertilled  crop  in  the  rotation.  This  is  particularly  true  in  farm- 
ing without  irrigation,  for  crops  that  can  not  be  cultivated  during: 
the  growing  season  permit  the  waste  by  direct  evaporation  of  a  large 
amount  of  soil  moisture,  while  with  crops  that  can  be  intertilled 
there  should  be  but  little  more  moisture  removed  from  the  soil  than  is 
required  by  the  crop  itself. 
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PRIVATE  EXPERIMENTS  IN   DRY   FARMING/ 

It  is  not  the  present  purpose  to  devote  much  space  to  an  account 
3f  the  beginning  of  dry  farming  in  the  Great  Basin,  but  it  may  bo 
said  in  passing  that  it  was  probably  first  systematically  tried  in  the 
Cache  Valley,  near  Logan,  Utah,  about  1870,  or  shortly  before.  The 
first  attempts  resulted  in  failure,  but  in  a  few  years  enough  had  been 
learned  to  justify  a  continuation  and  even  a  considerable  extension 
of  the  practice.  The  idea  seems  to  have  spread  slowly  at  first,  and 
it  has  been  only  since  1885,  or  later,  that  it  has  reached  any  appre- 
ciable proportions,  even  in  the  Cache  Valley,  where  water  for  irriga- 
tion was  until  recently  ample  for  the  needs  of  all  the  settlers. 

Within  the  past  two  decades,  and  particularly  during  the  last  one, 
there  has  been  an  enormous  increase  in  the  acreage  farmed  without 
irrigation,  until  practically  all  the  arable  land  in  this  valley  is  now 
utilized  either  with  or  without  irrigation.  The  Twelfth  Census, 
which  gives  the  acreage  of  crops  gi'own  in  1899,  reports  a  total  of 
58,658  acres  irrigated  in  Cache  County,  which  includes  the  Cache 
Valley  and  little  else,  while  the  total  acreage  in  sj^ecified  crops  for  the 
same  year  is  nearly  twice  that  area,  so  that  for  that  year  the  acreage 
farmed  without  irrigation  nearly  equaled  the  irrigated  acreage.  The 
increase  in  acreage  devoted  to  both  kinds  of  farming  has  been  rapid 
since  1899,  and  it  is  probable  that  at  present  there  is  more  dry-farmed 
land  in  this  valley  than  irrigated  land.  In  the  Bear  River  Valley 
and  in  the  valley  of  the  Malade  River  there  is  also  a  large  area  of 
dry-farmed  land,  which  is  rapidly  extending  northward  and  west- 
ward. 

Along  the  eastern  shore  of  Great  Salt  Lake,  on  the  lower  benches 
of  the  Wasatch  Mountains,  there  are  isolated  patches  of  land  farmed 
without  irrigation,  but  in  some  of  these  cases,  at  least,  there  is  prob- 
ably subirrigation  from  seepage  water.  On  the  foothills  of  the  west 
side  of  the  Jordan  River  Valley,  between  Utah  Lake  and  Great  Salt 
Lake,  and  also  in  Utah  County  east  of  Utah  Lake,  there  is  now  con- 
siderable dry  farming  on  the  higher  lands.  Much  of  this  is  of  very 
recent  development. 

Directly  south  of  Great  Salt  Lake,  in  Tooele  County,  Utah,  there 
is  a  broad  valley  in  which  dry  farming  is  now  practiced  to  a  con- 
siderable extent.  In  the  eastern  part  of  Juab  County  and  south  of 
Utah  Lake,  between  Nephi  and  Levan,  there  has  been  a  very  rapid 
development  of  dry  farming  within  the  past  six  years. 

The  accompanying  sketch  map  (fig.  2),  which  shows  approxi- 
mately the  location  of  the  irrigated  land  in  the  State  of  Utah,  may 
serve  to  show  also  the  location  of  the  land  farmed  without  irrigation, 
since  it  is  only  around  the  edges  of  the  irrigated  land  that  dry  farm- 
ing is  at  present  carried  on. 
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In  the  southwestern  part  of  Utah,  in  Iron  and  Washington  counti*?. 
dry  farming  is  still  in  the  experimental  stage,  but  there  are  several 
valleys  in  these  counties  where  success  seems  assured  if  proper  meth- 
ods are  followed.  In  the  southeastern  part  of  the  State,  in  San  Juan 
County,  there  is  a  high  plateau  extending  eastward  into  Colorado 
which  probably  contains  a  million  acres  of  arable  land  adapted  t^ 
dry  farming.  (See  PI.  II,  fig.  2.)  This  part  of  the  State  is  difficult 
of  access  and  is  at  present  but  little  known. 

In  addition  to  the  localities  mentioned,  there  are  many  others  in 
p , ^Tk~>r;T     I'tili  :'i<'l  "i-iern  Colorado  where  drt 
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THE    UTAH     AKID    BS- 
PERIMEXT    FAHMS. 

The  importance  of 
dry  fai'niing  as  a 
factor  in  the  devel- 
opment of  the  StatJ 
of  Utah  has  been 
recognized  by  the 
people  of  that  State 
to  the  extent  thai 
the  legislature  has 
made  direct  appro- 
priations to  estab- 
lish and  maintain 
experiment  farms 
for  working  out  sci- 
entifically the  best 
methods  of  tillage 
and  rotation  and  for 
testing  cropsand  varieties  to  find  those  best  suited  to  local  conditions. 
Six  such  farms  have  been  established  in  representative  parts  of  tht^ 
State ;  their  approximate  locations  are  sliown  on  the  sketch  map,  figure 
2.  These  farms  were  provided  for  by  an  act  of  the  Utah  legislature 
approved  March  6,  1903.  Each  of  them  contains  40  acres  of  land,  is 
equipped  with  the  necessary  farm  machinery,  and  is  well  fenced,  but 
has  no  other  improvements.  The  work  is  directed  by  the  officers  of 
the  State  Agricultural  Experiment  Station  at  Logan,  Utah,  whik' 
each  farm  is  under  the  direct  charge  of  a  local  superintendent.    All 
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the  labor  required,  whether  of  men  or  teams,  is  employed  by  the  day 
or  by  the  hour  from  near-by  farms.  Xo  live  stock  is  kept  on  the 
farms. 

On  each  of  these  farms  systematic  experiments  have  been  planned 
'with  a  view  to  working  out  some  of  the  more  important  tillage  and 
crop  problems,  both  general  and  local.  The  land  is  laid  off  in  long, 
narrow  strips,  which  are  subdivided  crosswise  into  plats  ranging 
from  one-fifth  to  one-third  of  an  acre  in  size.  Except  for  a  few 
experiments,  these  strips  or  series  of  plats  are  alternately  put  in 
crop  and  given  a  clean  summer  fallow.  Plate  I,  figure  1,  shows  one  of 
these  experiment  farms  w4th  the  alternate  series  in  crop  and  in 
fallow,  while  Plate  II,  figure  1,  shows  a  portion  of  one  of  the  fallow 
series  and  the  way  the  surface  mulch  is  maintained.  The  plans  of 
the  experiments  and  descriptions  of  the  stations  have  been  published 
by  the  Utah  Agricultural  Experiment  Station,  and  the  reports  of  re- 
sults obtained  are  to  be  published  from  time  to  time,  as  required  by 
the  law  under  which  thev  were  evstablished.** 

These  experiment  stations,  representing  as  they  do  a  variety  of 
conditions  within  the  State,  promise  to  be  of  great  value  in  solving 
Fome  of  the  problems  of  dry  farming,  particularly  if  they  can  be 
continued  for  a  considerable  length  of  time.  From  the  fact  that 
the  same  general  plan  of  experiments  is  being  followed  on  each  of 
them,  opportunity  is  offered  to  get  a  perspective  on  the  results  that 
would  be  quite  impossible  with  only  one  or  two  such  stations.  In 
addition  to  this,  these  farms  serve  in  a  measure  as  demonstrations 
of  what  can  be  done  and  how  best  to  do  it  in  each  of  the  sections  where 
they  are  located.  Such  demonstrations  are  of  the  greatest  value  to 
11  community,  for  the  lessons  of  proper  tillage  methods  for  moisture 
conservation  are  hard  to  learn  except  by  costly  experiment  or  con- 
tinued observation. 

LOCAIi   CONDITIONS    WHICH   AFFECT    DBT   FABMINQ. 

From  the  standpoint  of  dry  farming  the  most  important  feature  of 
climate  is  the  precipitation;  its  amount,  its  distribution  through 
the  vear,  the  variation  in  amount  from  vear  to  vear,  and  the  way  it 
falls-T-whether  chiefly  as  snow,  as  frequent  light  showers,  or  as  oc- 
casional torrential  rains.  These  factors  are,  of  course,  all  closely 
interrelated  with  others,  such  as  temperature,  atmospheric  himiidity, 
wind  movement,  and  the  character  of  the  soil. 

The  success  or  failure  of  dry  farming  in  the  Great  Basin  is  largely 
influenced  by  local  conditions  of  climate  and  soil,  so  that  a  careful 

a  "Arid  Farming  in  Utah."  Bui.  01,  Expt.  Sta.,  U tali.  January.  1905,  and 
"Memorandum  of  Plans  for  Arid  Farm  Investigations,"  Circulars  No.  1  and  3, 
Expt.  Sta..  Utah,  April,  1904,  and  April,  1905. 
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investigation  of  these  conditions  is  well  warranted,  not  only  by  any- 
one studying  the  subject  as  a  whole,  but  also  by  anyone  proposing  to 
begin  such  farming  in  that  region.  Some  of  these  conditions,  such 
as  the  character  and  annual  distribution  of  the  rainfall,  are  much 
(he  same  for  the  whole  region,  but  other  conditions,  such  as  the 
actual  amount  of  the  rainfall,  are  largely  influenced  by  the  local 
topography  and  therefore  vary  greatly  even  within  a  limited  area. 

PRECIPITATION     MAINLY    IN    W^INTER. 

In  the  Great  Basin,  as  in  nearly  all  of  that  part  of  the  United 
States  lying  west  of  the  Rocky  Mountains,  the  larger  part  of  the 
precipitation  occurs  during  the  winter  rather  than  during  the  sum- 
mer months.  In  this  respect  the  climate  differs  from  that  of  the 
great  semiarid  region  east  of  the  Rocky  Mountains. 

Contrary  to  the  generally  accepted  opinion,  there  seems  to  be  good 
reason  for  believing  that  more  economical  use  of  a  limited  rainfall 
is  possible  when  the  larger  part  of  it  takes  place  during  the  winter 
than  when  the  rains  are  mostlv  confined  to  the  summer  months. 

« 

This  is  particularly  true  when  the  rainfall  is  too  light  to  produce 
a  crop  every  year,  so  that  summer  fallowing  or  alternate-year  crop- 
ping is  necessary  to  conserve  the  scanty  supply. 

There  are  several  reasons  for  this.  When  the  rain  comes  during 
the  cool  weather  a  much  smaller  percentage  of  it  is  immediately 
evaporated  than  in  warmer  periods,  so  that  more  of  it  soaks  into  the 
ground.  When  rain  falls  on  the  hot,  dry  ground  in  midsummer  it 
takes  at  least  one-fourth  of  an  inch  to  wet  the  surface  and  establish 
connection  with  the  moist  soil  below,  while  on  the  heavier  soils  at 
least  one-half  inch  is  needed  to  penetrate  the  dry  surface.  After 
the  rain  has  ceased  a  considerable  quantity  of  water  evaporates 
before  the  surface  is  dry  enough  to  cultivate,  if  cultivation  is  possi- 
ble, while  with  standing  gi-ain  and  similar  crops  the  direct  evapora- 
tion from  the  soil  continues  until  all  moisture  within  reach  of  the 
surface  that  has  not  been  taken  up  by  the  plants  meanwhile  Is  lost 
into  the  air. 

With  a  favorable  soil — a  soil  with  sufficient  fine  material  to  have 
a  high  water-holding  capacity,  yet  with  enough  coarse  material  to 
permit  easy  penetration  of  rain  water — the  best  use  of  a  limited 
rainfall  is  possible  when  it  occurs  during  the  cooler  months,  either 
as  snow  or  as  slow  rains  of  one-half  an  inch  or  more  at  a  time,  so 
as  to  give  a  maximum  of  penetration  and  a  minimum  of  run-off  and 
evaporation.  This  is,  of  course,  not  true  for  all  climates,  nor  for  all 
soil  types.  ^Vhere  the  winters  are  long  and  severe,  so  that  the 
ground  is  deeply  frozen,  winter  precipitation  would  be  largely 
wasted   in  surface  run-off  and  by  evaporation  before  the  g]:x)und 
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thawed  out  in  the  spring;  while  on  shallow  soils  or  soils  with  a 
relatively  small  amount  of  fine  material,  and  consequently  a  low 
water-holding  capacity,  the  rain  that  falls,  except  during  the  grow- 
ing season,  is  largely  lost  by  percolation  to  depths  beyond  the  reach 
of  plants. 

It  is  well  known  that  moisture  may  be  lost  very  rapidly  from  a 
soil  if  the  surface  is  not  stirred  soon  after  a  rain.  It  is,  therefore, 
only  with  intertilled  crops  that  rain  can  be  economically  utilized 
during  the  hot  growing  season.  For  crops  that  can  not  be  inter- 
tilled, such  as  wheat,  oats,  and  barley,  the  greatest  economy  of  soil 
moisture  is  possible  if  no  rain  falls  after  the  crop  is  sown,  or  at  least 
after  the  last  surface  tillage  is  given.<»  ^Vhere  the  soil  is  fairly 
heavy  and  deep  it  can  hold  available  sufficient  moisture  to  mature  any 
ordinary  crop,  provided  losses  by  direct  evaporation  are  nearly  or 
quite  prevented. 

The  growing  season  of  the  ordinary  crop  plants  is  set  within  fairly 
definite  limits.  If  moisture  is  not  supplied  at  about  the  time  it  is 
needed,  the  plants  either  die  outright  or  are  injured  beyond  recovery. 
In  farming  with  a  limited  rainfall  there  is  therefor  much  less  risk 
involved  where  it  is  possible  to  store  in  the  soil  during  a  whole  year 
enough  water  to  carry  a  crop  to  maturity  than  where  it  is  necessary 
to  depend  on  the  chances  of  rains  at  just  the  proper  time  during  the 
grow^ing  season.  There  is  much  less  chance  of  a  year-long  drought 
than  of  a  drought  of  two  or  three  weeks  during  the  summer  when 
rain  is  badly  needed  for  crops. 

In  figure  3  is  shown  the  average  monthly  precipitation  at  four 
representative  points  in  the  eastern  part  of  the  Great  Basin,  while 
for  purposes  of  comparison  similar  diagrams  are  shown  of  the  pre- 
cipitation at  four  representative  points  in  the  Great  Plains  area 
which  lies  on  the  eastern  slope  of  the  Rocky  Mountains.  The  dia- 
grams are  arranged  to  show  the  average  amount  of  precipitation  in 
inches  of  water  for  each  month  in  the  vear,  and  the  months  are 
arranged  in  the  order  of  the  calendar  year,  with  January  on  the  left 
and  December  on  the  right. 

It  may  be  seen  at  a  glance  that  the  seasonal  distribution  of  the 
precipitation  is  strikingly  different  in  the  two  regions  represented. 
In  the  Great  Basin  the  larger  part  of  the  rain  falls  in  the  autumn, 
winter,  and  early  spring,  while  except  at  Parowan  ^  the  midsummer 
rainfall  is  almost  negligible.     On  the  other  hand,  the  characteristic 

a  In  the  case  of  autumn-sown  cereals  it  is  not  only  practicable  but  dcridedly 
advantageous  to  harrow  the  crop  In  the  spring  as  late  as  it  can  be  done  without 
injuring  the  grain. 

&  Parowan  is  evidently  far  enough  south  to  share  somewhat  in  the  torrential 
summer  rains  that  often  occur  in  Arizona  and  New  Mexico. 
106 
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feature  of  the  Great  Plains  cUinat«  is  its  relatively  heavy  s 
rainfall  and  its  dry  winters. 

ANNUAL  VAHIATION  IN  RAINFAIX. 

There  are  no  rainfall  records  covering  long  periods  of  time  for  the 
places  in  the  Great  Basin  where  dry  fanning  is  now  attracting  the 

most  attention. 
The  earlier  settlers 
were  interested 
chiefly  in  irriga- 
tion farming  and 
gave  but  little  at- 
tention to  rainfall. 
With  few  excep- 
tions such  records 
as  are  in  existence 
have  been  made  in 
cities  or  towns  that 
were  located  with 
reference  to  irriga- 
tion or  transporta- 
tion facilities 
rather  than  in  rep- 
resentative agri- 
cultural regions, 
and  consequently 
the  available  rec- 
ords are  of  limited  ■ 
agricultural  appli- 
tion.  ! 

The  following  j 
charts  show  the 
total  annual  pre- 
cipitation at  four 
places  in  Utah 
where  dry  fann- 
ing is  now  carried 
on  to  some  exteat. 
In  fact,  the 
towns  Logan  and 
L  e  V  a  n  probably 
represent  the  be* 
and  most  extensive  development  of  dry  farming  in  that  region.  Such 
records  as  these  are  valmiblc  in  proportion  to  their  length,  for  wh^n 
long  continued  they  furnish  n  basis  for  interpreting  present  condi 
tions  without  which  wrong  judgment  would  be  almost  certain. 
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Logan,  Utah,  is.  situated  near  the  northern  boundary  of  the  State, 
near  the  eastern  side  of  the  Cache  valley,  in  which  dry  farming  has 
been  carried  on  for  nearly  a  third  of  a  century,  and  it  is  now  prob- 
ably the  most  important  dry-farming  section  in  the  State.  Except 
on  the  eastern  side  the  valley  is  surrounded  only  by  low  hills,  so 
that  the  rainfall  is  probably  very  evenly  distributed  over  it.  The 
record  shown  in  the  diagram  (fig.  4)  covers  a  period  of  fourteen 
years,  from  1893  to  1906,  inclusive,  the  annual  average  being  15 
inches.  It  will  be  noted  that  for  the  period  of  record  previous  to 
1906  the  variation  from  the  mean  was  slight,  but  in  1906  the  amount 
of  rain  was  nearly  double  what  it  was  in  1905. 

Tooele,  Utah,  is  situated  near  the  eastern  edge  of  a  broad  valley 
directly  south  of  Great  Salt  Lake.  This  valley,  which  lies  at  an 
altitude  of  about  4,500  feet,  is  one  of  the  largest  in  the  State  in 
which  dry  farming  is  pos- 
sible. The  region  around 
Tooele  has  not  been  used 
for  dry  farming  until 
within  the  last  three  or 
four  years.  Records  are 
available  for  the  last  ten 
years  only.  The  annual 
average  for  that  time  is 
15  inches,  while  the  ex- 
tremes range  from  about 
10  inches  to  slightly  over 
20  inches.  (See  fig.  5.) 
It  will  be  npted  in  this 
case,  also,  that  the  rain- 
fall during  1906  was  the 
greatest  recorded,  al- 
though the  difference  is  not  so  marked  as  in  the  record  for  Logan. 

Levan,  Utah,  is  situated  in  a  comparatively  narrow  valley  in  the 
central  part  of  the  State,  a  short  distance  south  of  Nephi,  This 
valley  is  in  one  of  the  older  settled  sections  of  the  State,  and  since 
1900  it  has  been  the  scene  of  very  rapid  development  of  dry  farming. 
This  record  also  shows  an  unusually  large  rainfall  during  1906, 
which  was  exceeded  only  in  1895.  (See  fig.  6.)  It  is  clear  from 
such  a  record  as  this  that  frequent  crop  failures  can  be  avoided  only 
by  tillage  methods  by  which  a  reserve  of  moisture  is  stored  in  the 
soil  for  the  use  of  crops  during  the  drier  years. 

Parowan,  Utah,  is  situated  near  the  southern  part  of  the  State  in 
one  of  the  smaller  valleys  east  of  the  Escalante  Desert.  The  annual 
average  for  the  fourteen  years  recorded  is  12.5  inches,  while  the  ex- 
tremes range  from  21  inches  as  the  highest  to  7  inches  as  the  lowest. 


—  LOGAN,  UT/^ff  -  ALT/rt/ife  4i&00  fker. 
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Fig.  4.— Di&gram  showing  the  total  annual  precipitation 
at  Logan,  Utah,  189^-1906. 
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In  this  case,  again,  the  unusual  rainfall  of  1906  is  shown.  It  becomes 
apparent  from  a  comparison  of  this  (fig.  7)  and  the  preceding  dia- 
grams that  the  rainfall  of  1906  was  much  above  the  average  in  the 
Great  Basin.  The  relatively  large  rainfall  of  1906  has  stimulated 
local  interest  in  dry  farming  in  a  way  that  nothing  else  could  do. 

The  wonderfully  large  crops  obtained  during  the  last  season  with- 
out irrigation,  together  with  the  recent  unusual  interest  in  dry  fann- 
ing, have  combined  to  convince  the  local  public  that  irrigation  is 
rapidly  becoming  unnecessary  in  that  region.  In  fact  it  is  not  gen- 
erally i-ealized  how  much  more  rain  there  was  during  the  last  year 
than  usually  falls.  It  is  true  that 
the  present  agitation  in  favor  of 
dry  farming  in  Utah  was  actively 
begun  in  1902  and  1903,  when  the 
rainfall  was  rather  below  the  aver- 
age, so  that  while  the  greater  rain- 
fall of  last  year  has  probably  en- 
couraged unwarranted  hopes  as  t« 
what  can  be  done  without  irriga- 
tion, yet  the  actual  extension  of 
farming  has  doubtless  been  much 
greater  than  it  would  have  been 
without  the  increased  rainfalL 
There  can  be  no  doubt  that  there 
will  soon  be  drier  years  again,  for  the  records  of  rainfall  show  no 
reason  for  l>elieving  that  the  climate  is  changing. 


INFLUENCE  OK  LOCAL  TOPOCRAPIIY   ON    RAINFALL. 

The  air  currents  that  bring  rain  into  the  Great  Basin  come  mainly 
from  the  west,  saturated  with  moisture  from  the  Pacific  Ocean. 
A  large  part  of  this  water  in  the  lower  atmosphere  is  precipitated  as 
this  air  passes  over  the  high  Sierra  Nevada  range,  but  enough  mois- 
ture is  soon  recovered  either  from  the  upper  air  or  from  the  earth  fca" 
each  of  the  successive  mountain  ranges  in  the  Great  Basin  to  receive 
its  share  of  rain,  the  amount  in  each  case  increasing  with  the  height 
of  the  ranges  and  their  distance  apart.  Thus,  just  as  the  western 
part  of.  the  Great  Basin  is  more  arid  than  the  eastern  part,  so  the 
western  side  of  each  valley  in  the  Great  Basin  is  drier  than  the 
eastern  side;  or,  conversely,  the  western  slope  and  foothills  of  a 
mountain  range  receive  more  rainfall  than  the  eastern  slope,  the 
difference  depending  somewhat  upon  the  height  of  the  range.  {See 
fig.  8.) 

The  following  table  illustrates  this  phenomenon.  The  town  of 
Desei-et  lies  well  out  in  a  broad  valley  which  is  much  too  dry  for  any 
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farming  except  with  irrigation.  About  30  miles  southeast  of  Deseret 
is  the  town  of  Fillmore,  which  lies  close  to  the  western  slope  of  a 
mountain  range,  the  crest  of  which  is  10,000  feet  above  sea  level.  In 
the  first  part  of  the  table  is  shown  the  total  annual  precipitation  at 
Deseret  and  Fillmore  for  all  the  years  for  which  there  are  records, 
and  also  the  dif 
ference  in  favor 
of  Fillmore  due 
to  the  effect  of 
the  mountains. 

In  the  second 
part  of  the  table 
Fillmore  is  com- 
pared with  Rich- 
field,  which  is 
only  16  .miles 
away,  but  on  the 
opposite  side  of 
the  mountain 
range.  Here  also 
aU  the  available 
records  for  both  places  are  given.  In  this  case  the  difference  is  even 
greater  than  is  shown  in  the  first  case.  Such  facts  show  plainly  that 
it  is  useless  to  estimate  the  probable  rainfall  at  any  place  in  this 
region  where  records  have  not  been  kept  unless  the  topography  is  well 
known  and  direct  comparison  is  possible  with  a  similar  location  where 
the  facts  are  known. 

Table   I. — Differences   in   total   annual  precipitation   between  points  in    Utah 
located  near  each  other,  arranged  to  show  the  influence  of  topography. 
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Fio.  6.— PiagrazD  showing  the  total  annual  precipitation  at  X^van, 

Utah,  1890-1906. 


Year. 


Deseret  and  Fillmore. 


I 


Fillmore  und  Kiehfield. 


18»3.. 

1894. . 

1898.. 

1899.. 

1900.. 

1901  .. 

1902.. 

190a(.. 

19(H.. 

1905 

1906<i. 


I)e.**eret 

(altitiide. 

4,600  feel). 


Fillmore     DilTerenee 
(altitude,    in  favor  of 
.5,700  feel ) .     Fi  1 1  more. 


Fillmore 

^altitude, 

5.700  feet). 


Richfleid     Difference 

(altilude,    in  favor  of 

5.308  feet).     Fillmore. 


Inch(». 

liichfK. 

Incfu'g. 

7.0 

1.>.6 

H.O 

S.O 

13.  1 

r>.  1 

Inches. 


Tnchrs. 


luchen. 


Average. 


.5.4 

9.3 

9.0 

12.9 

4.8 

11.  y 

7.0 

12.0 

7.1 

12.1 

9.7 

Irt.l 

10.6 

20.0 

7.7 


13. 8 


3.9 
3.9 
7.1 
r..0 
5  0 
G.4 
9.5 

6.1 


' 

14.6 

14.5 

9.3 

4.5 
8.3 
1.8 

10.1 
6.2 
7.6 

11.9 

6.6 

6.3 

12.1 

5.2  1 

6.9 

20.  0 

6.6 

13.4 

13.7 

5. 5 

8.2 

"  July   records   missing. 
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KETHODS  OF  INTEBSEASON  TIIXAOB, 
The  methods  of  farming  now  in  use  on  the  dry  lands  of  the  Great 
Basin  area  are  largely  the  i-esults  of  private  experiments,  and  con- 
sequently they  possess  some  local  peculiarities.  It  should  be  kept 
in  mind  that  there  are  some  unusual  features  of  climate  and  soil 
in  this  region,  such  as  the  relatively  light  summer  rainfall  and  a 
deep  heavy  soil  that  holds  large  quantities  of  water. 

Deep  plowing,  frequent  cultivation,  and  alternate- year  cropping 
have  been  used  in  retaining  soil  moisture.  A\Tieat  sown  in  the 
autumn  has  been  the  chief  crop  grown  on  the  dry  lands,  and  for  this 
reason  the  land  is  plowed  in  the  late  summer  as  soon  as  possible 
after  the  crop  has  been  removed.  The  land  is  left  in  the  rough 
furrow  all  winter,  and  as  soon  as  the  winter  rains  have  either  soaketl 
in  or  dried  off,  surface  cultivation  is  begun.  This  cultivation  is 
done  chiefly  with  a  disk  harrow,  though  other  implements  are  aLso 

used.  Sometimes  a 
shallow  summer 
plowing  is  given  to 
kill  and  turn  under 
any  weeds  that  have 
escaped  the  lighter 
cultivation.  In  the 
hite  summer  the 
spike  -  toothed  har- 
row  and  other 
smoothing  i  m  p  I  e  - 
nients  are  used  to 
]»repare  a  fine  seed 
w«B.  Utah,  isoi-i9oa.  bed.    and    the    nest 

crop  is  sown  in  Septeml>er  or  early  in  October.  Since  the  winter  rains 
compact  the  soil  and  get  it  into  such  a  condition  that  the  direct  loss 
of  water  would  he  easy,  it  is  often  found  dewirable  to  lightly  harrow 
the  wheat  crop  in  the  early  spring,  for  after  it  starts  to  grow 
nothing  more  can  be  done  toward  preventing  the  loss  of  water 
until  after  harvest.  Since  wheat  growing  involves  only  the  simpler 
farm  operations,  which  may  Iw  performed  on  a  large  scale,  there 
have  been  special  inducements  to  use  large  machinery  and  to  econo- 
mize the  use  of  men. 

Large  gang  plows  and  large  harrows  are  in  common  use,  and  the 
grain  header  is  used  almost  exclusively  in  harvesting  the  crop.  In 
a  few  cases  steam  is  used  as  motive  power  for  plowing,  and 
apparently  with  success.  'Where  used  it  is  always  with  a  traction 
engine,  which  draws  the  plows  behind  it  instead  of  working  with 
a  cable  and  oiierating  fiom  l)oth  sides  of  the  field. 

No  reliable  data  are  at  hand  for  estimating  the  relative  cost  of 
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using  flteani  and  animals  for  plowing.  The  steam  outfit  requii-es  a 
large  initial  investment,  and  can  hardly  compete  with  animals 
except  where  there  is  so  much  lan<l  under  cultivation  that  it  can  be 
used  a  large  part  of  the  time. 

Aside  from  the  ordinary  moldboard  plow,  the  disk  plow  is  exten- 
sively used  in  dry  farming  in  ITtah.  The  disk  plow  can  be  employed 
in  plowing  land  when  it  is  dry  and  hard,  which  is  highly  important, 
and  it  also  pulverizes  the  furrow  slice  when  the  land  is  dry  rather 
better  than  the  moldboard  plow.  The  disk  plow  can  also  be  used 
in  large  gangs,  and  thus  works  very  well  behind  a  traction  engine. 
For  summer  fallow  plowing  a  light  disk  plow  in  gangs  is  very 
popular.  Such  a  plow  is  about  half  way  between  an  ordinary  disk 
plow  and  a  disk  harrow.  It  cuts  alx>ut  4  or  .">  inches  deep  and  turns 
the  furrow  suflRclently  to  cover  any  weeds  or  trasli. 


PAV/INT  Mrs.     lO^OOOrccrr- 


P£S£ft£T  I 
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FiQ.  S.-Proflle  akfleb  ahoniiig  tbe  relative  posilioas  ol  Descrct,  Fillmure,  and  Rlchaeld.  I'lnli. 

flTiere  subsoiling  is  practiced,  the  use  of  a  subsoiling  attachment 
in  a  gang  plow  is  found  to  be  not  only  practicable  but  pref- 
erable. One  very  satisfactory  disk  gang  plow  that  is  nuide  for  use 
with  five  or  six  horses  has  two  large  disks  for  general  use,  bul  when 
subsoiling  is  to  be  done  tlie  front  disk  can  Ik"  removed  and  a  suhsoiler 
attached  in  its  place.  This  position  of  the  suhsoiler  has  several 
advantages.  It  leaves  a  smooth -bottomed  furrow  for  the  furrow 
horses  to  walk  in  and  it  also  immediately  covers  the  subsoil  that  is 
loosened  by  the  subsoil  plow,  thus  preventing  a  considerable  los.s  of 
moisture  that  might  I'esult  from  leaving  this  loosened  subsoil  exposed 
^o  the  air  until  the  next  round  of  the  plow.  There  is  some  question 
as  to  whether  subsoil  plowing  is  worth  what  it  costs,  and  many 
farmers  are  of  the  opinion  that  deep  plowing  without  subsoiling  is 
the  better  practice. 

The  ordinary  disk  harrow  is,  of  course,  in  verj'  general  use,  not 
only  for  pulverizing  the  soil  in  preparing  a  seed  l>ed  but  also  to  main- 
tain the  clean  fallow  which  is  so  essential  to  success  in  this  type  of 
farming 
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The  spike-toothed  harrow  is  also  used  almost  universally,  not  only 
as  a  supplement  to  the  disk  harrow  but  also  to  kill  weeds  and  break 
the  surface  crust  after  rains. 

In  addition  to  the  smoothing  harrow  for  finely  pulverizing  the 
surface  soil,  some  farmers  have  used  "with  advantage  a  plank  drag, 
usually  of  home  construction,  made  of  three  or  four  planks  fastened 
together  rigidly,  one  behind  another,  and  with  the  edges  overlapping 
like  the  weatherboards  of  a  house.  This  implement  crushes  the 
hard  lumps  and  tends  to  level  the  land  at  the  same  time.  For  still 
further  smoothing  and  pulverizing  the  seed  bed  a  brush  harrow  is 
sometimes  used.  This,  too,  is  of  home  construction.  It  is  made  of 
brush  rigidly  fastened  to  a  plank  or  log  in  such  a  way  that  the  loojse 
ends  of  the  brush  bear  on  the  soil,  acting  much  like  a  coarse  broom. 
This  brush  harrow,  when  used  after  a  plank  drag,  leaves  the  sur&ce 
soil  in  excellent  tilth. 

For  preparing  new  land  for  the  plow,  some  sort  of  implement 
is  often  needed  to  remove  the  sagebrush.  For  this  purpose  a  com- 
mon railroad  rail  is  often  used,  with  a  team  hitched  to  each  end  and 
the  rail  dragged  sideways  across  the  land,  breaking  down  the  brush. 
This  may  be  followed  by  a  heavy  rake,  which  gathers  up  the  loosened 
brush  into  piles  or  windrows  for  burning.  Several  other  implements 
have  been  devised  for  removing  sagebrush,  among  them  a  heavy  form 
of  revolving  hayrake,  which  breaks  down  and  partly  collects  the 
brush  in  one  operation. 

MAINTENANCE    OF    A    CLEAN    SUMMER    FALLOW. 

The  term  "  summer  fallow^ "  is  used  with  different  meanings  in 
various  parts  of  the  country.  In  the  Great  Plains  area,  especially  in 
the  northern  part,  it  is  applied  to  the  practice  of  letting  the  land  lie 
idle  and  permitting  the  grow^th  of  weeds  during  the  spring  months,  so 
that  a  plowing  in  June  will  not  only  kill  these  weeds  but  by  turning 
them  under  add  some  much-needed  humus  to  the  soil.  This  June 
plowing  also  brings  to  the  surface  more  weed  seeds,  which  soon  germi- 
nate and  may  be  destroyed  subsequently  either  by  surface  tillage  or 
by  fall  plowing.  The  chief  object  of  the  summer  fallow  as  used  in 
the  Great  Plains  area  is  rather  to  free  the  land  from  weeds  than  to 
conserve  the  moisture.  In  other  sections  of  the  countrv  the  term 
"  fallow  "  is  j^pplied  to  the  practice  of  leaving  the  land  entirely 
undisturbed  either  for  the  whole  or  a  part  of  the  year.  In  the  Great 
Basin,  how^ever,  the  summer  fallow  is  used  chiefly  for  moisture 
conservation. 

As  has  been  pointed  out,  the  bulk  of  the  precipitation  of  this  region 
comes  in  the  autumn,  winter,  and  spring  months,  the  summer  months 
being  almost  free  from  rain.     It  is  therefore  possible  to  establish  early 

103 


METHODS    or    INTERSEASON   TILLAGE. 


25 


in  the  season  a  very  eflFective  dust  mulch  on  the  surface  of  the  soil, 
-which  is  not  likely  to  be  disturbed  by  summer  rains  and  which  re- 
quires only  enough  cultivation  to  keep  weeds  from  growing.  (See 
!P1.  II,  fig.  1.)  The  maintenance  of  this  surface  mulch  is  an  expen- 
sive operation  even  under  these  conditions,  for  weed  seeds  germinate 
readily  in  the  moist  soil  below  the  surface,  push  up  through  the  dry 
mulch,  and  unless  quickly  killed  dissipate  large  quantities  of  valuable 
soil  moisture.  It  is  quite  as  important  to  keep  weeds  from  developing 
to  any  considerable  size  as  it  is  to  maintain  a  surface  mulch  that  will 
check  direct  evaporation.  If  these  weeds  are  killed  at  short  intervals 
by  light  surface  cultivation  they  use  but  little  water,  and  it  is  also 
much  cheaper  to  destroy  them  when  small  than  after  they  have  grown 
to  considerable  size. 

It  must  always  be  taken  into  account  that  the  surface  soil  mulch, 
-which  is  so  necessary  to  moisture  conservation,  is  possible  only  where 
the  soil  is  sufficiently  heavy  not  to  be  blown  away  by  summer  winds. 
These  summer  winds,  which  in  some  regions  are  almost  continuous 
and  sometimes  of  high  velocity,  often  make  a  clean  summer  fallow 
altogether  impracticable.  It  is  also  extremely  doubtful  if  the  requi- 
site summer  fallowing  is  practicable  on  very  light  soils,  for  even  the 
milder  summer  winds  would  do  serious  damage  where  such  a  soil 
in  a  fine  state  of  tilth  is  exposed. 

THE   IMPORTANCE    OF    SOIL   TEXTURE. 

The  water-holding  capacity  of  a  soil  depends  largely  upon  its 
physical  texture  and  is  also  influenced  to  some  extent  by  the  amount 
of  organic  matter  present.  For  instance,  a  heavy  clay  soil  contain- 
ing a  large  amount  of  humus  might  hold  30  per  cent  of  water  and 
still  be  in  workable  condition,  while  sandy  soil  having  10  per  cent  of 
water  might  seem  very  wet.  It  is  therefore  obvious  that  where 
success  in  dry  farming  depends  upon  the  storage  in  the  soil  within 
the  reach  of  plants  of  enough  water  to  carry  a  crop  to  maturity,  the 
water-holding  capacity  of  the  soil  becomes  a  matter  of  the  first 
importance. 


Table  II. — Increased  moisture  occasioned  hy  1  inch  of  rain  distributed  through 
various  depths  of  soil,  vreighing  85  pounds  per  cubic  foot. 


Depth  of 
distribu- 
tion. 


Inches. 

1 

3 

6 

12 


Proportion  jl   Depth  of 
of         ij   distrlbu- 
molsture.  i'       tion. 


Per  cfTit. 
75 
26 
12.5 
6.2 


Inches. 
24 
36 

48 
60 


I*roportion 

of 
moisture. 


Per  rent. 
3.1 
2 

1.5 
1.2 


A  cubic  foot  of  heavy  loam  soil  perfectly  dry  is  estimated  to 
weigh  85  pounds.     A  cubic  foot  of  water  weighs  about  62J  pounds. 
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The  water  required  to  cover  1  square  foot  to  the  depth  of  1  inch 
weighs  about  5J  pounds,  while  an  acre-inch  of  water  weighs  about 
113  tons.  One  per  cent  of  moisture  per  cubic  foot  of  soil  is  equivalent 
to  0.84  pound  of  water,  while  1  per  cent  per  acre- foot  of  soil  equals 
about  18  tons  of  water. 

The  preceding  table  shows  the  relation  between  rainfall  and  soil 
moisture  as  stated  in  percentages.  These  figures  are  useful  in  com- 
puting the  potential  eflFect  of  rains  of  various  amounts,  assuming 
that  all  of  the  rain  enters  the  soil. 

Estimating  that  a  wheat  crop,  for  instance,  can  use  moisture  5 
feet  deep  in  the  soil,  it  will  be  seen  that  a  sandy  soil  would  be  able 
to  hold  available  only  about  540  tons  of  water  per  acre,  while  a 
heavy  loam  would  hold  available  about  1,350  tons  per  acre,  or  a  dif- 
ference of  more  than  800  tons  of  water  per  acre  in  favor  of  the  heavy 
soil.  These  figures  show  the  importance  of  selecting  only  the  heavier 
soils  for  dry  farming  where  the  storage  of  water  from  one  season  to 
another  is  necessary. 

Under  their  virgin  conditions  the  heavier  and  better  soils  of  a 
semiarid  region  are  rarely  wet  to  a  depth  of  more  than  3  or  4  feet— 
often  2  feet  or  less.  With  the  surface  soil  undisturbed  so  that  this 
moisture  can  move  upward  and  dissipate  by  direct  evaporation,  and 
with  the  natural  vegetation  using  large  quantities,  it  is  only  a  short 
time  after  the  rains  cease  before  all  the  available  water  is  lost  from  the 
soil.  If  this  same  land  is  broken  by  the  plow  to  a  depth  of  5  or  6 
inches,  more  of  the  rain  water  or  melting  snow  soaks  into  it  and  pene- 
trates far  below  the  limit  of  virgin  conditions.  If,  in  addition  to  the 
first  plowing,  the  surface  soil  is  stirred  frequently,  a  surface  mulch 
is  formed  which  is  nearly  as  effectual  in  checking  direct  evaporation 
as  a  coat  of  oil  on  the  surface  of  water.  The  moisture  thus  held 
in  the  soil  continues  downward,  wetting  soil  that  in  some  cases  has 
not  been  wet  for  centuries.  Since  the  total  annual  rainfall  in  many 
dry-farming  regions  is  less  than  15  inches,  of  which  but  little  more 
than  half  can  be  secured  and  held  even  under  favorable  conditions, 
there  is  ample  storage  capacity  in  deep  and  heavy  soils  for  all  the 
normal  rainfall  of  two  years. 

In  short,  the  soil  of  a  semiarid  region  may  be  regarded  as  a  reser- 
voir which  under  natural  conditions  is  shallow,  with  a  surface  diffi- 
cult to  penetrate  and  favoring  the  quick  loss  of  water  by  evaporation. 
Under  proper  methods  of  tillage  the  reservoir  may  be  greatly  deep- 
ened and  provided  with  a  cover  that  will  effectually  prevent  evapora- 
tion, so  that  its  supply  may  be  held  for  the  use  of  crop  plants.  It 
is  the  aim  of  interseason  tillage  to  accomplish  this  result.  With 
crops  that  do  not  permit  intertillage  during  the  growing  season  the 
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importance  of  interseason  tillage  becomes  very  great,  while  the  ex- 
tensive use  of  intertilled  crops  lessens  the  need  of  it  materially. 

CBOFS  AND  CBOF  TILLAGE. 

Wheat  and  alfalfa  are  practically  the  only  crops  grown  without 
irrigation  in  the  Great  Basin  and,  of  the  two,  wheat  is  by  far  the 
more  extensively  grown.  Other  cereals,  such  as  oats,  barley,  and  rye, 
are  grown  in  an  experimental  way,  while  such  intertilled  crops  as 
com,  sorghum,  potatoes,  and  field  peas  are  also  being  tested  to  a 
limited  extent. 

There  are  several  varieties  of  wheat  in  common  use  both  on  the  dry 
lands  and  under  irrigation.  In  fact,  there  has  been  but  little  at- 
tempt to  develop  strains  or  varieties  especially  for  the  dry  lands. 
With  a  few  exceptions,  the  wheats  grown  are  fall-sown  varieties  of 
bread  wheat  {Triticum  aestivum).  They  are  nearly  all  light  colored 
and  belong  to  the  class  known  commercially  as  "  soft  wheats."  The 
more  popular  varieties  are  known  locally  under  the  names  of  Loft- 
house,  Kofoid,  and  Gold  Coin. 

On  the  State  experiment  farms  a  number  of  varieties  of  durum 
wheat  {Triticum  durum)  have  been  under  experiment,  together  with 
some  of  the  spring  wheats  of  the  type  grown  in  the  upper  Mississippi 
valley,  such  as  Fife  and  Bluestem,  and  also  some  varieties  of  the 
hard,  red  winter  wheats,  such  as  are  commonly  grown  in  Kansas 
and  Nebraska.  These  varieties  are  all  regarded  as  still  in  the  experi- 
mental stage,  and  they  have  not  yet  found  their  way  into  general  use 
among  farmers. 

Alfalfa  is  the  standard  forage  crop  of  the  Great  Basin  area,  as  it 
Ls  of  the  entire  western  United  States.  Among  the  people  of  Utah  it 
is  known  universally  as  "  lucern,"  the  name  under  which  it  was  first 
brought  into  the  Eastern  States,  and  which  is  derived  from  the  com- 
mon European  name  for  the  plant.  This  name  was  probably  carried 
westward  to  Utah  by  the  early  pioneers,  who  never  accepted  the  Cali- 
fomian  name  "  alfalfa,"  which  has  been  derived  through  the  Spanish 
from  an  Arabic  word  signifying  "  the  best  fodder." 

Alfalfa  was  first  grown  in  the  Great  Basin  only  under  irrigation, 
but  recently  it  has  been  tested  rather  extensively  on  the  dry  lands. 
Apparently  there  has  been  no  very  serious  effort  made  to  secure 
varieties  especially  adapted  to  these  dry  lands,  but  instead  seed  from 
the  irrigated  land  is  harvested  and  put  on  the  market,  together  with 
any  seed  that  may  be  grown  on  land  without  irrigation. 

The  indications  are  that  valuable  drought-resistant  varieties  of 
alfalfa  could  be  developed  in  a  very  short  time  if  proper  attention 
were  given  to  selecting  seed  from  individual  plants  or  even  from 
some  whole  fields  that  appeared  to  thrive  well  on  a  limited  supply  of 

103 


28  DRY    FARMING    IN   THE    GREAT   BASIN. 

moisture.  It  is  true  that  a  large  proportion  of  the  alfalfa  seed  now 
produced  in  this  region  receives  very  little,  if  any,  irrigation,  since  a 
larger  seed  crop  results  when  the  plants  are  kept  rather  drier  than  is 
required  for  the  best  growth  of  forage.  There  needs  to  be  a  way 
devised  by  which  it  will  be  practicable  to  find  recognition  in  the 
market  for  seed  of  alfalfa  that  is  particularly  drought  resistant,  as 
distinguished  from  seed  of  alfalfa  that  yields  well  only  under  liberal 
irrigation.  If  such  recognition  could  be  had,  there  would  be  an  incen- 
tive for  saving  seed  from  the  more  drought-resistant  plants  or  fields. 

There  are  practically  no  grass  crops  grown  on  the  cultivated  dry 
lands  of  the  Great  Basin  except  in  an  experimental  way.  The  experi- 
ment farms  referred  to  are  carrying  on  extensive  trials  with  a  number 
of  promising  grasses,  including  species  of  Bromus,  Agropyron, 
Jjolium,  and  Elymus.  There  are  some  indigenous  species,  particu- 
larly of  Agropyron  and  Elymus,  that  are  giving  some  promise  under 
cultivation. 

There  is  some  doubt  as  to  whether  any  of  these  grass  crops  will  ever 
occupy  an  important  position  in  dry  farming,  since  they  are  nearly 
all  shallow  rooted  and  can  therefore  reach  but  a  small  part  of  the 
available  soil  moisture  when  it  is  really  needed;  and,  furthermore, 
they  are  not  well  adapted  to  growing  with  intertillage  or  surface 
cultivation  of  any  kind,  whereas  such  cultivation  is  decidedly  essential 
for  crop  production  on  these  western  dry  lands. 

TILLAGE  FOR  WHEAT. 

On  the  dry  lands  of  the  Great  Basin  it  is  a  common  practice  to 
grow  wheat  after  wheat  on  the  same  land,  sometimes  continuously 
year  after  year  and  sometimes  with  alternate  fallow  years  or  with 
only  an  occasional  fallow  year,  depending  somewhat  upon  the  mois- 
true  condition  of  the  soil.  The  ideal  method  of  wheat  farming  and 
the  one  that  appears  to  be  the  most  profitable,  all  things  considered, 
is  the  method  of  growing  a  crop  every  alternate  year,  with  a  year  of 
clean  summer  fallow  intervening.  In  this  case  the  land  is  plowed 
deep,  about  7  or  8  inches,  very  soon  after  harvest,  or,  if  owing  to  a 
press  of  other  work  it  is  not  possible  to  plow  at  once,  the  stubble  is 
disked  as  soon  as  the  grain  is  cut.  The  grain  is  usually  harvested 
with  a  header,  so  that  there  is  always  a  large  amount  of  straw  to 
plow  under.  During  the  following  summer  clean  cultivation  is 
given  the  land  and  wheat  is  sown  again  the  following  autumn. 

If,  as  is  often  the  case,  the  wheat  is  overripe  when  harvested,  a 
considerable  quantity  shells  out  of  the  heads  and  falls  to  the  ground, 
so  that  if  the  autumn  rains  come  early  and  this  wheat  starts  to  grow 
there  is  always  a  strong  temptation  to  leave  the  land  unplowed.  Not 
infrequently  this  volunteer  wheat  does  very  well  and  yields  a  good 
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crop.  (See  PL  III,  fig.  1.)  There  are  also  cases  where  this  first 
volunteer  crop  is  allowed  to  reseed  itself,  but  the  resulting  crop 
rarely  amounts  to  much,  owing  to  the  irregularities  of  the  stand  and 
to  the  growth  of  weeds  that  quickly  establish  themselves  under  such 
conditions.  In  the  long  run,  it  is  doubtful  whether  it  ever  pays  to 
grow  three  or  even  two  crops  of  wheat  in  succession  without  plowing 
the  land  between  crops,  for  such  practice  not  only  wastes  valuable 
soil  moisture,  but  allows  the  land  to  become  very  weedy.     (See  PI. 

in;  fig.  1.) 

TILLAGE  FOR  ALFALFA. 

The  young  alfalfa  plant  is  as  tender  and  delicate  as  the  well-estab- 
lished plant  is  strong  and  hardy,  so  that  while  it  is  necessary  to  have 
the  land  in  excellent  tilth  and  all  other  conditions  favorable  for  start- 
ing this  crop,  a  well-established  field  may  be  harrowed  and  disked, 
and  sometimes  even  plowed,  without  destroying  or  even  injuring 
the  plants.  In  fact,  surface  cultivation  when  the  plants  are  nearly 
or  quite  (^rmant,  as  in  the  early  spring,  seems  to  actually  improve 
the  stand  and  invigorate  the  growth.. 

The  best  results  with  alfalfa  on  the  drv  lands  of  the  Great  Basin 
are  secured  by  early  spring  sowing  with  a  drill  on  land  that  has  been 
previously  put  in  excellent  condition  of  tilth.  The  seed  is  usually 
so^wn  without  a  nurse  crop,  and  the  land  should  be  as  free  from 
weeds  as  possible,  for  when  the  alfalfa  plants  are  young  they  may 
be  easily  injured  by  weeds.  During  the  first  summer  the  new  alfalfa 
field  gets  no  attention  except  possibly  a  clipping  with  a  mower  set 
high  to  cut  any  rank  weeds  that  may  have  started  and  to  cut  back 
the  taller  alfalfa  plants.  The  plants  cut  down  are  usually  left  on 
the  ground  to  form  a  mulch.  The  second  summer  the  alfalfa  field  is 
in  full  bearing  and  may  be  cut  once  for  a  hay  crop,  and,  if  conditions 
are  favorable,  enough  second  giowth  will  be  made  to  give  a  light 
second  crop. 

When  seed  production  is  the  aim  of  alfalfa  growing,  a  light  hay 
crop  is  usually  cut  very  early,  before  the  plants  are  in  bloom,  and  the 
second  crop  is. then  the  larger  and  sets  seed  freely.  With  alfalfa 
seed  at  its  present  price,  seed  production  on  the  dry  lands  is  much 
more  profitable  than  the  hay  crop  unleas  hay  is  very  scarce  and  high 
priced. 

After  the  second  year  a  field  may  be  disked  and  harrowed  with  im- 
punity without  injuring  the  plants,  so  that  it  is  quite  possible  to  ma- 
terially aid  in  the  conservation  of  soil  moisture  in  alfalfa  fields  even 
if  the  ground  is  thickly  covered  with  plants.  On  the  dry  lands  of 
North  Africa  it  has  been  found  profitable  to  sow  alfalfa  in  rows  and 
cultivate  it  from  time  to  time,  and  even  to  grow  a  wheat  crop  in  alter- 
nate years  without  injuring  the  alfalfa,  which  would  yield  fair  crops 
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of  hay  during  the  fallow  years."  It  is  reasonable  to  believe  that  sim- 
ilar results  might  follow  attempts  to  grow  alfalfa  as  an  intertilled 
crop,  either  with  or  without  wheat  in  alternate  years,  in  the  Great 
Basin,  w^here  conditions  are  in  many  respects  similar  to  those  in  the 
higher  lands  of  North  Africa  in  the  vicinity  of  Setif,  where  this 
method  of  growing  alfalfa  is  in  common  practice.  The  quick  re- 
sponse of  alfalfa  to  cultivation  is  shown  in  Plate  II,  figure  2,  which  is 
reproduced  from  a  photograph  taken  in  the  interior  of  a  dry-land 
alfalfa  field  some  weeks  after  the  first  crop  of  the  season  had  been  cut 
The  plants  along  the  edge  of  the  field  next  to  the  surface-tilled  land 
had  made  a  good  second  growth,  while  the  plants  in  the  interior  of  the 
field,  where  the  available  moisture  had  been  exhausted  by  the  first 
crop,  had  made  practically  no  second  growth. 

There  seems  good  reason  for  believing  that  sowing  alfalfa  in  rows 
far  enough  apart  to  permit  intertillage  would  be  a  profitable  method 
on  the  dry  lands,  even  for  forage  production,  while  for  seed  produc- 
tion it  would  almost  certainly  be  more  profitable.  It  is  well  known 
that  isolated  alfalfa  when  allowed  to  mature  on  these  dry  Tands  pro- 
duces relatively  large  quantities  of  seed.  This  is  probably  due,  in  part, 
to  a  better  illumination  on  all  sides  of  the  plant,  resulting  in  a  larger 
number  of  flowers ;  in  part  to  the  drier  air  surrounding  these  flowers 
during  the  pollinating  period,  which  appears  to  have  some  bearing 
in  seed  production,  and  in  part  to  the  greater  ease  of  access  for  insecls 
of  various  kinds  that  promote  pollination.  It  is  certainly  true  that 
the  partial  isolation  of  the  plants  secured  by  row  planting  results  in 
greatly  increased  yields  of  seed  per  plant,  and  there  is  strong  prob- 
ability that  the  yields  per  acre  would  be  larger,  so  that  experiments 
to  determine  this  point  would  be  well  justified. 

There  is  a  strong  tendency  in  the  Great  Basin,  as  elsewhere  in  the 
western  United  States,  to  let  alfalfa  grow  in  a  field  as  long  as  it  will, 
which  is  usually  much  longer  than  it  is  yielding  its  best  returns.  In 
other  w  ords,  it  is  not  used  as  a  rotation  crop,  in  the  ordinary  sense  of 
the  word.  The  beneficial  effect  of  alfalfa  upon  the  crop  that  follows 
it  is  generally  recognized,  but  a  well-established  alfalfa  sod  is  hard 
to  subdue  for  the  following  crop,  while  alfalfa  seed  is  expensive,  and 
it  is  not  easy  to  get  a  good,  even  start  on  a  new  field.  The  temptation 
is  very  strong,  therefore,  to  leave  alfalfa  fields  undisturbed,  even 
though  the  increased  yields  of  succeeding  crops  are  much  desired. 

THIN  SEEDING  ESSENTIAL  TO  BEST  RESULTS. 

Under  ordinary  conditions  in  a  humid  region  or  with  irrigation, 
farmers  sow  about  5  pecks  of  wheat  or  75  pounds  per  acre,  and  from 
15  to  20  pounds  of  alfalfa  seed  per  acre.      On  the  dry  lands  of  the 
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Great  Basin,  however,  experience  lias  shown  that  much  better  crops 
of  wheat  result  when  only  3  pecks  of  wheat  or  45  pounds  per  acre  arc 
sown,  while  with  alfalfa  about  8  pounds  of  seed  per  acre  gives  the 
best  results.  Some  farmers  even  sow  35  pounds  of  wheat  per  acre 
without  apparently  decreasing  the  yield,  and  careful  experiments 
have  shown  that  even  less  than  8  pounds  of  alfalfa  seed  per  acre  will 
give  a  good  crop  if  evenly  distributed,  but  uniform  distribution  is 
difficult  with  much  less  than  8  pounds  of  seed  per  acre.  The  bene- 
ficial effects  of  thin  seeding  are  very  striking,  particularly  in  the  drier 
years,  when  a  seeding  of  75  pounds  of  wheat  results  in  crop  failure, 
while  a  seeding  of  35  pounds  gives  a  good  crop.  This  apparent 
anomaly  is  due  to  the  fact  that  the  heavier  seeding  results  in  so  large 
and  sudden  a  demand  for  soil  moisture  that  the  suppl}'  within  reach 
is  exhausted  while  the  plants  are  still  in  the  active  growing  condition 
and  before  the  seed  is  formed,  while  with  thin  seeding  the  same 
amount  of  soil  moisture  is  sufficient  for  the  plants  produced.  Both 
wheat  and  alfalfa  are  able  to  throw  out  numerous  branches  from  the 
central  stem,  so  that  when  moisture  conditions  are  favorable  the  num- 
ber of  stems  actually  produced  may  be  nearly  as  great  from  thin 
seeding  as  from  thick  seeding. 

TB3:   SUSTAINED   PBODUCTIVENESS   OF   DBT-FABMED    SOIIiS. 

In  a  system  of  farming  where  wheat  is  grown  continuously,  that  is, 
not  in  rotation  with  other  crops,  such  as  is  the  case  on  the  dry  lands 
of  the  Great  Basin,  the  question  of  maintaining  the  soil  fertility  is 
a  natural  and  important  one.  It  is  ordinarily  assumed  that  the  con- 
tinuous production  of  any  one  crop,  and  particularly  such  a  crop  as 
wheat,  must  rapidly  reduce  the  fertility  of  the  soil.  It  would  seem, 
however,  that  with  the  tillage  system  for  wheat,  previously  described, 
by  which  a  clean  summer  fallow  is  given  every  second  or  third  year 
and  a  large  amount  of  straw  is  plowed  under  after  each  crop,  the 
reduction  of  fertility  is  by  no  means  so  rapid  as  it  is  in  some  other 
regions  and  under  some  other  conditions. 

As  a  matter  of  fact,  there  are  fields  in  some  of  the  older  settled 
valleys  in  the  Great  Basin  that  have  been  producing  wheat  every 
other  year  for  a  third  of  a  century  without  showing  any  signs  of 
depleted  fertility.  (See  PI.  Ill,  fig.  2.)  AVTiile  actual  comparison  is 
of  course  impossible,  there  are  reasons  for  believing  that  some  of 
these  fields  are  capable  of  producing  better  crops  now  than  when 
first  plowed.  If  this  be  true,  it  is  important  to  discover  the  causes 
involved  and  to  determine  whether  this  tillage  method,  if  it  be  found 
a  contributing  cause,  is  capable  of  wider  application  with  a  hope  of 
similar  results.  It  must  be  kept  in  mind  that  in  the  practice  followed 
on  these  dry  lands,  where  the  grain  is  headed  rather  -than  cut  with 
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the  binder  and  where  a  large  amount  of  straw  is  plowed  under  and 
incorporated  with  the  soil,  there  is  probably  no  reduction  of  the 
humus  content ;  in  fact,  there  might  even  be  an  increase  of  the  humus 
under  this  practice,  for  the  soils  in  their  native  condition  bear  but 
scanty  vegetation,  which  probably  adds  organic  matter  to  the  s<h1 
very  slowly. 

With  this  large  amount  of  wheat  straw  plowed  under  in  the  autumn 
and  allowed  to  lie  over  the  next  winter,  followed  by  continued  surface 
tillage,  conditions  appear  to  be  very  favorable  to  the  growth  of  any 
bacteria  that  might  aid  the  conversion  of  this  straw  into  available 
plant  food.  In  fact,  the  conditions  under  which  this  surface  mulch 
is  maintained  seem  to  be  particularly  favorable  for  the  activities  of 
nitrifying  and  other  soil-enriching  bacteria.  It  is  well  known  that 
there  are  bacteria  that  under  favorable  conditions  work  on  the  com- 
plex proteids  in  the  organic  matter  of  the  soil  and  change  them  into 
available  plant  food  in  the  form  of  nitrates.  In  addition  to  these  so- 
called  nitrifying  organisms,  there  are  known  to  be  other  forms  of 
bacteria  that  while  living  chiefly  on  the  decaying  nonnitrogenous 
organic  matter  of  the  soil  are  able  to  utilize  and  fix  atmospheric 
nitrogen  in  much  the  same  way  as  do  those  bacteria  that  live  and 
develop  nodules  on  the  roots  of  some  leguminous  plants. 

THE   HEAVY   SOILS   NOT   LEACHED. 

The  heavier  soils  such  as  have  been  found  best  suited  to  dry  farm- 
ing in  the  Great  Basin  have  such  a  high  water-holding  capacity  that 
with  the  ordinary  light  rainfall  of  the  region  there  is  no  cumulative 
downward  movement  of  water  through  them.  In  other  words,  the 
rain  water  that  enters  these  soils  is  held  by  capillary  force  against  the 
force  of  gravity,  and  instead  of  moving  downward  to  join  an  under- 
ground water  table,  it  is  returned  to  the  air  either  by  direct  evapora- 
tion from  the  soil  surface  or  by  transpiration  processes  through  plants. 
This  is,  of  course,  not  true  for  any  but  the  deeper  and  heavier  soils. 
Soils  that  occur  as  thin  layers  over  impervious  material,  or  those  with 
so  coarse  a  texture  as  to  have  a  very  low  water-holding  capacity,  can 
not  act  as  effective  storage  reservoirs.  This  fact  again  indicates  the 
desirability  of  heavy  soils  for  dry  farming. 

The  importance  of  the  fact  that  some  of  these  dry-farmed  soils  are 
not  leached  by  the  rain  water  becomes  apparent  when  it  is  realized 
that  the  soluble  salts  that  result  from  the  ordinary  processes  of  soil 
weathering  and  from  the  actiyity  of  various  organisms  are  not 
washed  out  of  the  soil,  but  remain  to  be  used  by  plants.  The  prover- 
bial richness  of  so-called  arid  soils,  as  well  as  the  occurrence  of 
alkali  in  soils  of  dry  regions,  is  due  to  the  fact  that  such  soils  are  not 
leached  by  the  rain. 
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THE  IMPORTANCE  OF  ORGANIC   MATTER   IN   THE   SOIL. 

A  continued  supply  of  organic  matter  in  the  soil  appears  to  be  abso- 
lutely essential  to  successful  crop  production.  It  is  one  of  the  most 
important  sources  of  the  various  forms  of  nitrogen  available  to  crop 
plants,  and  nitrogen  in  some  combined  and  available  form  is  of  course 
absolutely  necessary  to  plant  growth. 

Undecayed- organic  matter  is  not  only  useless  to  plants,  but  it  is 
also  likely  to  have  an  injurious  mechanical  effect  upon  the  soil,  at 
loftst  in  a  dry  region,  by  keeping  it  loose  and  open,  thus  making 
moisture  conservation  difficult.  The  processes  of  decay  that  take 
place  in  the  organic  matter  in  the  soil  are  varied  and  complicated. 
Some  of  them  result  in  additions  to  the  supply  of  soluble  salts  used 
by  plants,  while  others  lead  to  the  complete  loss  of  the  constituent 
sobstances  through  their  reduction  to  gaseous  forms  and  diffusion  into 
the  air,  as  in  oxidation  and  denitrification.  It*  therefore  becomes 
important  to  consider  something  more  in  a  tillage  method  than  merely 
adding  raw  organic  matter  to  the  soil.  This  must  be  followed  by 
providing  conditions  in  the  soil  favorable  to  the  activities  of  those 
organisms  that  reduce  the  organic  matter  to  forms  available  for  plant 
nutrition  with  as  little  waste  or  loss  as  possible. 

CONDITIONS  FAVORING  NITRIFICATION. 

The  processes  that  result  in  the  decomposition  of  organic  matter  in 
the  soil  and  in  the  formation  of  nitrates  are  favored  bv  a  moderate 
supply  of  oxygen,  the  presence  of  capillary  moisture,  fairly  high  soil 
temperatures,  and  the  presence  of  free  bases  to  combine  with  the 
nitric  acid  formed.  Such  conditions  are  very  well  provided  by  the 
method  of  tillage  used  in  growing  wheat  in  the  Great  Basin,  as  pre- 
viously described.  With  that  tillage  system  a  large  amount  of  wheat 
straw  with  its  partially  decayed  leaves  is  turned  into  the  soil  in  the 
early  autumn.  The  winter  rains  penetrate  the  loosened  soil,  and  the 
continued  surface  cultivation  during  the  following  summer  largely 
prevents  the  loss  of  this  moisture  by  evaporation.  This  surface 
cultivation  also  promotes  the  aeration  of  the  soil,  which  is  essential 
to  the  most  rapid  nitrification,  while  the  absence  of  plant  growth  to 
shade  the  soil  gives  the  high  temperature  needed. 

The  beneficial  effects  on  nitrification  processes  of  the  conditions 
produced  by  summer  fallowing  are  discussed  at  some  length  by  Hall  ^ 
in  describing  the  work  at  Rothamsted,  England,  where  the  rainfall  is 
sufficient  to  leach  the  soil  of  the  field  under  experiment: 

It  will  be  seen  that  the  produce  of  wheat  after  fallow  is  considerably  higher 
than  when  It  is  grown  continuously — 17.1  against  12.7  bushels  per  acre;  but  if 


a  Hall,  A.  D.    The  Book  ofRgt^Affifitod^xperiments,  pp.  62-6C ;  also  pp.  221- 
223,  1906.  y^^^r^^^^ELp^ 
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reckoned  as  produce  over  the  whole  area,  half  in  crop  and  half  fallow,  the  whole 
acre  grows  much  less  both  of  grain  and  straw  than  where  the  crop  is  grown 
year  after  year  on  the  same  land. 

An  analysis  of  the  results  from  alternately  fallowed  plats,  how- 
ever, shows  the  real  benefits  of  fallowing.  Both  the  seasonal  rain- 
fall and  the  amount  of  leaching  from  the  land  were  measured  for  a 
series  of  years,  and  when  the  years  of  light  rainfall  and  consequently 
diminished  leaching  are  grouped  together  and  contrasted  with  the 
years  of  heavy  rainfall  and  increased  leaching,  it  is  seen  that  the 
yields  following  the  drier  season  were  high  as  compared  with  the 
others.  Thus,  for  the  years  when  the  rainfall  for  the  four  months, 
September  to  December,  inclusive,  averaged  8.88  inches  and  the  per- 
colation was  only  4  inches,  the  yield  after  the  fallow  was  2,743  pounds, 
as  against  1,810  pounds  on  the  continuous  wheat  plat,  a  gain  of  933 
pounds,  or  52  per  ^cent.  For  the  group  of  years  when  the  rainfall 
averaged  13.6G  inches  during  the  same  four  months  and  the  percola- 
tion was  8.92  inches,  the  wheat  after  fallow  yielded  1,757  pounds, 
against  1,G27  on  the  continuous  wheat  plat,  a  gain  of  130  pounds,  or 
only  8  per  cent.  In  other  words,  as  a  result  of  the  decreased  percola- 
tion more  of  the  nitrates  were  left  in  the  soil. 

It  seems  probable  from  these  results  that  with  conditions  such  as 
exist  on  the  dry  lands  of  the  Great  Basin,  where  there  is  practically 
no  loss  by  percolation,  the  products  of  nitrification  during  a  fallow 
year  would  be  quite  sufficient  to  overcome  any  tendency  toward  the 
exhaustion  of  these  soils. 

THE  FIXATION   OF   NITROGEN. 

The  bacterial  action  by  which  the  complex  proteids  of  the  organic 
matter  in  the  soil  are  converted  into  nitrates  or  other  forms  of  nitro- 
gen is  but  one  of  the  several  sources  of  the  nitrate  supply  of  soik. 
It  is  well  known  that  bacteria  living  in  the  roots  of  some  leguminous 
plants  are  able  to  combine  atmospheric  nitrogen  into  available  forms, 
and  it  has  been  discovered  more  recently  that  practically  all  culti- 
vated soils  contain  bacteria  which  are  able  to  combine  atmospheric 
nitrogen  and  make  it  available  to  plants,  drawing  their  energy  mean- 
while from  the  carbohvdrate  material  of  the  soil  humus.® 

There  are  many  indications  that  the  sustained  productiveness  of 
the  dry-farmed  soils  of  the  Great  Basin  is  due,  in  part  at  least,  to 
the  activities  of  this  latter  group  of  nitrogen-fixing  bacteria.  The 
same  conditions  that  favor  the  action  of  the  nitrifying  or  humus- 
reducing  organisms  also  favor  the  action  of  the  nitrogen -fixing  bac- 
teria, viz,  a  supply  of  carbohydrate  material  as  furnished  by  disin- 

a  Hall,  A.  D.     Science,  N.  S.,  22 :  453,  1905. 
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tegrating  wheat  straw,  a  good  supply  of  soil  moisture,  High  soil 
temperatures,  and  the  presence  of  alkaline  bases  to  combine^^with  the 
nitric  acid  produced. 

ORGANIC   MATTER  LOST  BY  OXIDATION. 

In  view  of  the  importance  of  organic  matter  in  maintaining  the 
fertility  of  these  dry-farmed  soils  there  is  a  strong  incentive  to  avoid 
excessive  losses  by  direct  oxidation. 

In  maintaining  the  clean  summer  fallow  previously  described,  it 
is  necessary  to  keep  the  upper  3  inches  of  the  soil  thoroughly  stirred 
to  form  the  surface  mulch.  This  portion  of  the  soil,  being  very  dry 
and  well  aerated,  is  kept  in  a  condition  which  is  most  favorable  to 
"  burning  out "  the  organic  matter  which  it  contains.*  The  loss  of 
organic  matter  in  this  way  can  not  very  well  be  avoided,  for  an  effect- 
ive surface  mulch  is  necessary  to  prevent  the  loss  of  moisture  from 
the  lower  soil.  It  is  possible,  however,  to  very  greatly  reduce  the 
loss  due  to  oxidation  by  deep  plowing,  which  increases  the  depth  of 
the  surface  soil  in  which  the  nitrification  and  nitrogen  fixing  can 
take  place.  These  processes  go  on  very  slowly,  if  at  all,  in  the  soil 
below  the  furrow  slice,  so  that  deep  plowing  is  very  necessary  to  the 
best  results  in  dry  farming,  not  only  as  a  factor  in  securing  and  con- 
serving soil  moisture  but  also  in  promoting  the  activities  of  the 
various  organisms  that  work  in  the  loosened  soil  and  help  to  make  it 
productive. 

DBT  FABMING  SUPPLEMENTABT  TO  IBBIGATIGN. 

With  a  few  exceptions,  the  irrigated  sections  of  the  Great  Basin  are 
surrounded  by  arable  lands  which  are  either  too  high  to  be  economic- 
ally irrigated  or  too  extensive  to  be  irrigated  with  the  available 
water  supply.  In  the  great  majority  of  cases  these  lands  receive 
rainfall  enough  for  the  production  of  some  special  crops  even  when 
it  is  insufficient  to  support  farm  homes  or  even  for  the  growth  of 
wheat  and  alfalfa  with  the  best  of  tillage. 

It  is  very  doubtful  whether  a  settler  would  be  safe  in  attempting 
to  make  a  home  and  start  a  farm  on  even  the  more  promising  of  these 
dry  lands.  At  the  present  time  almost  all  the  farming  on  the  dry 
lands  is  done  in  connection  with  some  irrigation  farming.  In  many 
cases  the  farmer  has  little  more  than  his  garden  and  orchard  under 
ditch,  but  it  is  at  least  enough  to  insure  him  fruits  and  vegetables 
for  his  table,  and,  if  need  be,  a  little  forage  for  his  stock  in  the  event 
of  a  severe  and  protracted  drought. 

This  plan  of  utilizing  the  unirrigable  dry  lands  is  much  safer  for 
the  individual  and  is  also  much  better  for  the  community.     Farming 

«  Storer,  F.  H.     Agriculture,  2 :  28-29,  1902. 
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with  irrigation  usually  costs  more  per  acre  than  dry  farming,  so  thtt 
wherever  it  is  possible  to  grow  the  cheaper  staple  crops  without  irriga- 
tion it  pays  to  make  the  attempt.  The  products  of  the  irrigated  land, 
such  as  vegetables,  fruits,  and  the  succulent  forage  crops,  then  find 
a  larger  local  market,  because  they  can  not  be  produced  without  irri- 
gation, while  live  stock  and  some  grain  crops  can  often  be  produced 
much  more  cheaply  on  the  dry  lands.  Thus  the  two  portions  of  a 
community  can  supplement  each  other  to  the  profit  of  both. 

One  of  the  most  important  effects  of  the  development  of  dry  farm- 
ing adjacent  to  an  irrigation  settlement  is  the  much-needed  lesson  it 
teaches  of  the  value  of  tillage.  Overirrigation  with  little  or  no  tillage 
is  the  most  common  and  serious  failing  of  the  western  fanner.  It 
is  only  where  irrigation  water  is  costly  or  can  not  be  had  at  any  price 
and  when  crops  actually  begin  to  fail  that  cultivation  is  seriously 
resorted  to.  As  a  result,  it  is  only  in  those  sections  where  irrigation 
is  very  new  or  where  water  is  very  scarce  that  the  serious  effects  of 
overirrigation  are  not  felt.  Once  the  habit  is  formed,  it  is  macfa 
easier  to  irrigate  than  to  cultivate  when  a  crop  shows  signs  of  distress. 
The  ground  is  therefore  filled  with  water,  low  places  are  swamped  or 
made  too  alkaline  for  crops,  and  the  fertility  of  the  land  is  seriously 
impaired. 

With  the  development  of  dry  farming,  however,  the  beneficial 
effects  of  tillage  in  conserving  moisture  and  in  increasing  soil  fer- 
tility give  a  constant  and  striking  object  lesson.  When  it  becomes 
apparent  that  many  of  the  san^e  crops  can-be  grown  with  adequate 
cultivation  and  without  irrigation  as  successfully  as  they  can  be 
grown  with  irrigation  alone,  a  farmer  hesitates*  before  undertaking 
to  share  the  burden  of  expensive  extensions  to  existing  irrigation 
works.  When  the  extension  of  a  cultivated  area  is  demanded,  it 
becomes  at  once  a  practical  question  whether  increased  cultivation 
or  increased  construction  shall  be  the  basis  of  such  extension.  Wher- 
ever cultivation  is  resorted  to  in  connection  w^ith  irrigation  the  bene- 
fits are  at  once  apparent,  but  without  some  continued  object  lesson  or 
some  real  need,  such  as  scarcity  of  irrigation  water,  it  is  seldom 
seriouslv  undertaken. 

MAKING  A  HOME  ON  THE  DBT  LANDS. 

In  any  situation  where  dry  farming  is  possible  in  connection  with 
even  a  small  amount  of  irrigation,  there  is  much  less  risk  involved 
than  where  there  are  no  such  opportunities.  In  fact,  in  any  place 
where  the  rainfall  is  so  light  as  to  require  extraordinary  tillage 
methods  in  the  production  of  ordinary  crops  there  is  considerable  risk 
in  establishing  a  home  without  the  possibility  of  using  irrigation  for 
at  least  the  farm  garden.    In  nearly  every  semiarid  region  the  varia- 
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tion  in  rainfall  from  year  to  year  is  very  great,  so  that  one  must 
expect  to  experience  occasional  or  even  frequent  dry  years,  when 
even  with  the  best  of  care  the  ordinary  garden  crops  would  fail,  and 
there  might  even  be  a  shortage  of  forage  for  the  stock. 

It  is  therefore  highly  important  in  selecting  a  farm  on  the  dry 
lands  to  secure  provision  for  some  irrigation,  at  least  for  the  garden. 
The  larger  part  of  the  dry  lands  of  the  western  United  States  have 
underground  water  within  reach.  Some  of  them,  indeed,  overlie 
artesian  basins,  so  that  deep  wells  supply  an  abundance  of  water. 
In  other  cases  water  can  be  had  by  lifting,  and  with  windmills  or 
small  engines  it  is  considered  quite  feasible  to  lift  water  200  feet  or 
more  for  domestic  uses  and  for  garden  irrigation. 

A  garden  of  some  kind  is  almost  a  necessity  for  a  farm  home  on 
the  dry  lands,  as  elsewhere,  and  the  means  and  methods  of  providing 
it  should  be  among  the  first  considerations  of  a  new  settler. 

It  is  sometimes  possible  to  maintain  a  garden  by  taking  advantage 
of  the  surface  run-off  after  torrential  rains,  which  may  be  collected 
by  intercepting  ditches  and  run  into  broad,  shallow  trenches  in  the 
garden  until  it  settles  into  the  ground.  A  view  of  a  garden  in  which 
this  method  is  used  is  shown  in  Plate  IV,  figure  2. 

Where  ground  water  lies  very  deep  the  expense  of  reaching  it  is 
often  too  great  to  be  borne  by  a  farmer  individually,  especially 
by  a  new  settler,  and  it  is  then  necessary  to  attempt  a  solution  of  the 
problem  on  a  community  basis.  There  are  vast  areas  of  land  in  the 
western  United  States  with  enough  rainfall  for  dry  farming,  yet 
without  any  easily  available  supply  of  ground  water  even  for  domes- 
tic use.  In  some  such  regions  it  is  often  possible  to  collect  rain  water 
from  buildings  and  store  enough  in  cisterns  for  culinary  purposes, 
but  this  is  sometimes  out  of  the  question  for  a  new  settler  in  a  tree- 
less country,  where  building  material  is  scarce  and  high  priced  and 
where  he  must  be  content  to  live  for  the  first  few  years  in  a  tent 
house  or  a  small  shack.  In  such  situations  the  water  problem  must 
be  solved  by  a  community  action. 

In  some  instances  the  extension  of  dry  farming  around  irrigated 
centers  is  limited  only  by  the  distance  which  farmers  can  afford  to 
haul  water  to  supply  the  horses  or  engines  required  for  the  farm  work. 
In  other  cases  large  tracts  of  land  that  are  well  suited  to  dry  farming 
are  remaining  undeveloped  because  of  the  absence  of  springs  and  the 
uncertainty  as  to  the  presence  of  an  underground  supply  of  water 
within  reach  and,  if  found,  as  to  the  proper  location  of  wells. 

One  of  the  most  urgent  needs  for  the  further  development  of  dry 
farming  in  the  Great  Basin  is  a  hydrographic  survey  for  the  purpose 
of  determining  the  location  and  extent  of  the  undergroimd  water 
resources.    Without  the  information  that  such  a  survey  might  fur- 
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nish,  settlers  must  either  remain  in  immediate  contact  with  an  existing 
water  supply  or  waste  much  money  that  they  can  ill  afford  to  lose  in 
blind  attempts  to  locate  water  for  themselves. 

SUMMABT. 

Dry  farming  in  the  Great  Basin  is  limited  at  present  almost  entirely 
to  the  State  of  Utah,  where  it  has  been  carried  on  to  some  extent  since 
1875  and  its  practice  has  been  increasing  rapidly  since  1900.  The 
work  was  initiated  by  private  experiments,  but  the  State  of  Utah 
is  now  supporting  six  experiment  farms  for  testing  varieties  and 
working  out  scientifically  the  best  rotation  and  tillage  methods. 

The  precipitation  comes  during  the  autumn,  winter,  and  spring 
months,  differing  in  this  respect  from  the  precipitation  on  the  dry 
lands  east  of  the  Rocky  Mountains,  where  it  comes  during  the  summer 
months.  Farming  is  successfully  carried  on  with  an  annual  average 
rainfall  of  15  inches  or  slightly  less.  The  annual  variation  in  rain- 
fall is  considerable  and  the  year  1906  was  unusually  wet.  Local 
topography  has  a  marked  effect  on  the  amount  of  rainfall. 

Clean  summer  fallowing  and  alternate-year  cropping,  together  with 
thorough  tillage,  are  the  basis  of  successful  dry  farming  in  the 
Great  Basin. 

"Wheat  and  alfalfa  are  the  most  important  crops  now  grown  on  the 
dry  lands  of  the  Great  Basin.  Thin  seeding  is  found  essential  to  the 
best  results  with  these  crops. 

Under  the  best  methods  of  tillage  the  land  appears  to  remain 
highly  productive  even  where  no  other  crop  than  wheat  is  grown. 

Dry  farming  is  now  used  only  as  a  supplement  to  irrigation  farm- 
ing.    There  have  been  few  attempts  to  make  homes  on  the  dry  lands 

The  independent  extension  of  farming  on  the  dry  lands  depends 
upon  the  development  of  underground  water  for  domestic  use. 
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BESCBIFTIOH  OP  FLATES. 

PULTE  I.  Fig.  1. — ^A  general  view  of  the  San  Jaan  Conntj  Arid  Farm,  a  40-acTe 
farm  maintained  by  the  State  of  Utah  for  experim«ital  purposes,  located 
at  Verdure,  near  the  town  of  Mimticeilo.  This  is  one  of  six  farms  main- 
tained by  the  State  for  similar  purposes.  The  vegetation  in  the  foreground 
is  chiefly  biadw  sage,  while  the  trees  are  juniper.  Fig.  2. — A  field  of  wlieat 
in  siioek  on  land  adjacent  to  the  San  Juan  County  Arid  Farm.  This  field 
was  covered  with  black  sage  two  years  ago. 

PuLTE  II.  Fig.  1. — Field  showing  the  tj'pe  of  summer  fallow  maintained  in 
every  other  series  on  the  San  Juan  County  Arid  Farm.  This  serves  at  once 
to  kill  out  weeds,  conserve  moisture,  and  promote  humification  in  the  soil 
Fig.  2. — ^The  interior  of  an  alfalfa  plat  on  the  San  Juan  County  Arid  Farm. 
This  alfalfa  had  been  cut  once  and  the  plants  in  the  interior  of  the  pbt 
made  no  second  growth,  while  those  along  the  margin  next  to  the  well- 
cultivated  roadway  were  ready  for  a  second  cutting  at  the  time  shown  in 
this  illustration. 

Plate  III.  Fig.  1. — A  poor  crop  of  wheat  on  the  Sevier  County  Arid  Fann, 
Utah.  The  failure  of  this  crop  was  apparently-  due  chiefly  to  a  lack  of 
proper  tillage  during  the  previous  season.  Fig.  2. — A  crop  of  wheat  grown 
without  irrigation  in  the  Cache  Valley,  Utah.  This  land  has  t>een  prodnc- 
ing  a  crop  of  wheat  every  other  year  for  thirty-five  years.  (Photographed 
by  Air.  Charles  J.  Brand,  1900. ) 

Plate  IV.  Fig.  1. — Harvesting  wheat  grown  without  irrigation  near  Nephi. 
Utah.  A  header  like  that  shown  will  harvest  about  25  acres  a  day. 
(Photographed  by  Mr.  Charles  J.  Brand.  1906.)  Fig.  2.— A  hillside  garden 
in  a  seniiarid  region,  showing  one  of  the  settling  ditches  used  to  catch  and 
hold  the  water  which  runs  off  the  hill  above. 
40 
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Fia.  1. —General  View  of  the  San  Juan  County  Arid  Farm,  Utah. 
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Fig.  1,— Harvesting  Wheat  Ghown  Without  Irrigation  Near  Nephi,  Utah. 


Fig.  2.— a  Hillside  Garden  in  a  Semiarid  Region.  Smo 
Ditches  Used  to  Catch  and  Hold  the  Water  v 
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THE  USE  OF  FELDSPATHIC  ROCKS  AS 

FERTILIZERS. 


INTRODUCTION. 

In  view  of  the  great  demands  that  are  being  made  upon  the  agri- 
cultural  resources  of  the  country,  it  is  a  matter  of  vital  importance 
that  consideration  be  given  to  the  available  supplies  of  elements 
which  are  necessary  to  sustain  and  maintain  the  quality  and  quantity 
of  the  crops.  It  is  well  known  that  there  are  three  principal  fer- 
tilizing materials :  Nitrogen,  phosphoric  acid,  and  potash.  The  dis- 
covery of  electrochemical  and  bacteriological  processes  for  fixing 
the  nitrogen  of  the  air,  thereby  changing  it  into  a  form  in  which  it 
can  be  used  as  a  plant  food,  seems  to  remove  all  doubt  as  to  the 
abundance  of  the  supply  of  this  important  element  for  all  time  to 
come.  An  enormous  geographical  area  of  this  continent  is  underlain 
with  practically  inexhaustible  supplies  of  phosphatic  rock,  which, 
with  the  phosphates  obtainable  in  waste  bone,  slaughterhouse  tank- 
age, fish  scrap,  and  the  basic  slags  from  the  iron  industry,  insure  a 
limitless  supply  of  phosphoric  acid. 

With  regard  to  potash  alone  there  has  been  reason  to  feel  anxiety. 
Up  to  the  present  time  no  deposit  or  source  of  this  necessary  element 
in  any  of  the  forms  in  which  it  has  been  heretbfore  considered  avail- 
able as  a  plant  food  has  been  discovered  or  developed  in  this  country. 
The  mines  of  Stassfurt,  Germany,  furnish  almost  the  entire  supply 
of  potash  for  fertilizer  in  the  United  States,  exclusive  of  that  which 
is  used  over  and  over  by  the  processes  of  natural  and  green  manuring. 
The  potash  salts,  which  up  to  this  time  have  been  exclusively  used 
for  fertilizing,  consist  of  muriate,  sulphate,  nitrate,  and  carbonate, 
either  in  a  crude  or  in  a  previously  purified  condition.  Kainite  is 
a  trade  name  given  to  a  crude  product  of  the  German  mines,  which 
contains  about  13  per  cent  of  actual  potash,  largely  in  the  forms  of 
sulphate  and  chlorid  (muriate).  The  quantity  and  value  of  potash 
salt  to  be  used  as  fertilizers  imported  in  the  fiscal  years  1903,  1904, 
and  1905  are  shown  in  the  following  table.  The  price  of  the  potash 
unit  has  shown  a  tendency  to  increase  each  year. 

7 
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Table  I. — Imparts  of  potash  salts  for  use  as  fertilizers.^ 


1908. 


1904. 


KindoffertmaBi: 

Weight     .    Value. 

Wdght 

Value.     !      Weight.          Value. 

Crude  carbODftte 

Grade  muriate ......... 

Pounds.        DoUan. 

11,130,789         141,088 

172,888,780      2,680,467 

11.946.685          xm  »» 

PoiiMdi. 
8,l«,872 
161.508.785 

224,386 
2,428,480 
488,626 
888,964 
839,882 

Fimnd». 
7,166,669 

202.366,601 
14,512.806 
54.677.670 

588.869.488 

DoBan. 

218.  Si 
S.  211.  ISC 

Crude  nitrate .......... 

16,727,175 

47,692,181 

856,124,160 

386.096 

Crude  sulphate 

45,156,961 
563,875,840 

782,082 
1.080.393 

966,86 
1.148.296 

Total 

794.949,068       4.flM.fU7 

600,141,073 

4,759,838 

817,992,684 

ft,»47,«s: 

•  Compiled  from  data  furnished  by  the  Bureau  of  Statistics,  U.  S.  Department  <rf  Agri- 
culture. 

All  of  the  above  salts  of  potash  are  readily  soluble  in  water  and 
therefore  become  quickly  available  as  plant  food  when  applied  as 
fertilizers.  On  the  other  hand,  the  acids  with  which  the  potash  is 
combined  in  these  salts,  especially  in  the  cases  of  the  sulphate  and 
chlorid,  are  absorbed  only  in  extremely  minute  quantities  by  grow- 
ing plants.  The  natural  consequence  of  this  is  that  as  the  potash  is 
taken  away  year  after  year  the  acid  elements  collect,  in  some  cases  to 
the  great  detriment  of  the  soil. 

Potash  in  some  form  is  absolutely  necessary  to  the  successful  growth 
of  all  crops,  and  is  found  in  varying  degrees  in  the  ashes  of  wood 
and  of  vegetable  growths  of  all  kinds.  This  is  illustrated  in  the 
following  table,  in  which  analyses  of  ashes  of  a  number  of  vegetables 
are  given.  It  must  be  remembered,  however,  that  the  amounts  of 
this  element  found  in  the  ashes  of  plants  vary  greatly  imder  different 
conditions  and  that  the  sap  of  plants  frequently  absorbs  much  more 
of  a  given  element  than  is  actually  necessary  for  its  growth.  The 
important  point  is  that  potash  is  an  essential  plant  food  of  all  crops, 
and  particularly  of  those  species  which  are  starch  builders. 

Table  II. — AfialyttcH  of  vegetable  ash. 


Ash. 


Pea.... 
Bean . . . 
Potato. 
Parsnip 
Carrot. 


Phosphoric 

acid 

(P«06). 


Per  cent 
36 
SO 
19 
18 
12 


Potash 

(K«0). 


Percent. 
40 
44 
59 
36 
36 


r 
Soda 

(NagO).  r 


Per  cent. 
1 
1 
2 
5 
13 


Ash. 

Phosphoric 

acid 

(PiOs). 

Cabbaffe 

PereetU. 
16 
18 
16 
15 

Turnip 

Artichoke 

Tobacco  .....••.. 

Potash 

(K,0). 


Soda 

(NasQ). 


Per  cmC  i  Per 
48 
89 
66 
48 


4 
» 
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We  can  trace  the  source  of  potash  in  all  its  forms  and  wherever 
found  to  the  igneous  rocks  which  constituted  the  original  crust  of  the 
earth.  From  the  averages  obtained  from  the  analyses  of  a  large 
numl)er  of  crystalline  rocks  of  common  occurrence  found  in  this  coun- 
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try,  Clarke"  has  made  the  following  calculations  of  the  relative 
abundance  of  various  rock- forming  minerals: 

Per  cent. 
Apatite  (phosphate  of  lime) 1 : 0.6 

Titanium 'minerals  (oxids  and  silicates) 1.5 

Quartz   (silica) 12.5 

Feldspar  (silicates  of  aluminum,  potash,  soda,  and  lime) 59.0 

Biotite  mica  (silicates  of  aluminum,  magnesium,  potash,  etc.) 8.8 

Hornblende  and  pyroxene  (complex  silicates) 16.8 

Miscellaneous 5. 8 

Total 100. 0 

It  is  seen  from  this  that  probably  the  majority  of  all  the  original 
rocks  contain  more  than  50  per  cent  of  feldspar.  There  are,  however, 
a  great  many  different  varieties  of  feldspar.  The  feldspars  belong  to 
a  type  of  minerals  known  as  silicates,  in  w^hich  aluminum  and  other 
elements,  such  as  potash,  soda,  and  lime,  are  combined  with  silica. 
Pure  orthoclase  feldspar  is  a  silicate  of  aluminum  and  potash,  which 
theoretically  should  contain  16.8  per  cent  of  potash  (KjO) .  As  a  mat- 
ter of  fact  it  is  extremely  difficult  to  find  an  example  of  pure  ortho- 
clase, and  in  most  of  the  feldspars,  which  occur  in  large  deposits,  the 
potash  is  to  a  greater  or  less  extent  replaced  by  soda  or  lime,  or  both. 
For  this  reason  it  is  impossible  to  tell  without  a  chemical  analysis 
how  much  potash  any  given  feldspar  will  contain.  The  granite  rocks 
consist  of  feldspar,  quartz,  and  a  little  mica  in  varying  proportions; 
many  of  the  other  well-known  rocks,  such  as  the  slates,  sandstones, 
gneisses,  and  traps,  also  frequently  contain  more  or  less  feldspar. 
Some  of  these  rocks  carry  little  or  no  potash,  although  many  of  them 
will  run  as  high  as  5  per  cent ;  very  few  of  them  rim  higher  than  this. 

A  cubic  foot  of  granite  weighs  about  170  pounds;  on  a  5  per  cent 
basis,  8.5  pounds  of  this  is  potash.  A  quarry  100  feet  square  and  100 
feet  in  depth  of  such  rock  would  therefore  contain  8,500,000  pounds 
of  potash  (KoO).  It  is  at  once  apparent  that  nature  offers  a  limitless 
supply  of  raw  material  which  only  awaits  an  economical  process  to 
make  the  potash  available. 

In  many  localities  there  occur  large  dikes  or  deposits  of  more  or 
less  pure  feldspars,  which  usually  run  higher  in  potash  than  the  true 
granite  rocks.  These  large  deposits,  which  occur  in  a  great  many  of 
the  States,  have  been  developed  in  Maine,  Connecticut,  Pennsylvania, 
New  York,  and  Maryland,  where  they  have  been  mined  exten- 
sively and  the  feldspar  ground  to  fine  powder,  principally  for  use  in 
potteries.  As  has  been  said,  pure  orthoclase  feldspar  should  contain 
16.8  per  cent  of  potash  (KgO),  but  none  of  these  deposits  will  run  on 
the  average  much  more  than  8  to  10  per  cent.  For  pottery  use  it  is 
essential  that  the  spar  should  melt  in  a  kiln  fire  to  a  clear  white  glass, 

a  Bui.  228,  U.  S.  Geol.  Survey,  p.  20. 
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and  it  must  therefore  be  almost  entirely  free  from  mica  or  iron-bearing 
minerals.  For  this  reason  there  are  large  quantities  of  materials  at 
every  feldspar  quarry  which,  though  unfit  for  pottery  use,  would  be 
valuable  if  any  method  were  known  of  making  potash  available. 

The  question  whether  fine-ground  feldspar  can  be  used  as  a  potash 
fertilizer  has  been  a  matter  of  controversy  for  many  years.  There  is 
a  large  apd  widely  scattered  literature  on  the  subject,  an  examination 
of  which  shows  that  the  matter  has  been  debated  with  much  vigor 
and  sometimes  with  prejudice  and  intolerance  on  both  sides.  It  is 
easy  to  find  the  published  records  of  a  number  of  experiments,  made 
by  trained  and  thoroughly  competent  agriculturists,  which  tend  to 
show  that  ground  feldspar  is  an  efficient  potash  fertilizer.  On  the 
other  hand,  a  number  of  experiments  seem  to  indicate  that  the  potadi 
is  only  slightly  available,  while  others  would  appear  to  show  that  the 
ground  rock  is  entirely  useless.  On  account  of  the  large  interests 
involved  in  the  settlement  of  this  question  it  is  not  difficult  to  see 
why  vigorous  differences  of  opinion,  and  even  unjust  prejudice, 
should  have  arisen.  When,  however,  trained  investigators  reach 
opposite  conclusions,  based  upon  experimental  evidence,  we  are  forced 
to  the  opinion  that  while  ground  feldspar  may  be  a  useful  fertilizer 
under  certain  conditions  it  is  not  so  under  others. 

It  is  the  object  of  this  bulletin  to  present  and  discuss  as  fully  as 
possible  all  the  evidence  that  can  be  obtained  on  both  sides  of  this 
important  question.  The  great  demand  for  information  on  the  sub- 
ject which  has  arisen  and  the  numerous  misstatements  that  have  been 
printed  make  it  desirable  to  present  the  evidence  obtained  up  to  date^ 
even  though  many  more  years  will  be  necessary  for  the  conclusion  of 
careful  systematic  investigation  under  crop  and  field  conditions. 

The  availability  of  potash  contained  in  feldspathic  rock  must 
depend  upon  several  important  considerations,  which  can  best  be 
expressed  by  a  discussion  of  the  following  questions: 

(1)  Is  the  potash  locked  up  In  feldspar  and  the  feldspathic  rocks,  such  as 
granite,  gneiss,  rhyolite,  syenite,  etc.,  to  any  extent  available  as  a  fertiliser 
when  these  rocks  are  crushed  or  ground  to  fine  powder? 

(2)  If  the  first  question  can  be  answered  in  the  affirmative,  what  iaflaence 
does  fineness  of  grinding  have  on  the  question,  and  to  what  degree  of  fineness  is 
it  necessary  to  grind  in  order  to  make  a  suflficient  amount  of  potash  available 
in  the  first  season  after  application? 

(3)  What  would  be  the  cost  of  using  ground  rock  in  place  of  the  soluble  cooh 
pounds  which  up  to  the  present  time  have  been  exclusively  used,  and  would 
there  be  economy  in  so  doing? 

(4)  Ck>uld  any  subsequent  damage  result  from  the  use  of  ground  rock ;  and  if 
so,  how  would  such  damage  compare  with  that  which  follows  the  continued  ii» 
of  soluble  compounds,  such  as  chlorids,  sulphates,  and  carbonates? 

(5)  If  it  should  l>e  determined  that  the  potash  in  ground  feldspathic  pock  is 
only  partially  available  as  a  fertilizer,  is  there  any  method  or  process  by  which 
the  ground  rock  could  be  treated  so  as  to  Increase  this  availability? 
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THE  AVAILABILITY  OF  POTASH  IN  GBOUND  BOCK. 

The  attention  of  the  writer  was  first  turned  to  the  availability  of 
potash  in  ground  rock  by  a  study  of  the  decomposition  which  takes 
place  when  various  rocks  are  used  to  form  the  surface  of  macadam 
roads.  The  binding  power  of  rock  dust  depends  upon  the  decom- 
position of  the  particles  under  the  action  of  water  and  other  sub- 
stances. It  has  always  been  believed  heretofore  that  only  the  potash 
that  could  be  leached  or  dissolved  out  of  a  finely  ground  material 
with  water  was  available  for  plant  growth.  As  a  matter  of  fact 
even  the  most  finely  ground  feldspar  which  it  is  possible  to  obtain 
3'ields  extremely  minute  quantities  of  potash  to  actual  solution  in 
water.  Feldspar  which  contained  about  10  per  cent  of  potash  and 
was  ground  to  a  very  fine  powder  yielded  only  0.025  per  cent  to 
solution  in  water,  and  only  0.036  per  cent  to  the  action  of  a  dilute 
acid.  A  large  number  of  similar  observations  has  led  to  the  confi- 
dent belief,  almost  universally  held  for  many  years,  that  although 
rocks  which  were  disintegrated  by  natural  processes  served  as  the 
original  source  of  potash,  the  action  was  so  slow  that  it  would  be  use- 
less to  grind  rocks  and  attempt  to  use  them  as  fertilizers.  In  the 
writer's  investigations,  however,  evidence  has  been  obtained  which 
seems  to  show  that  decomposition  of  fine-ground  feldspar  goes  much 
farther  than  was  indicated  by  the  simple  solution  tests  with  water 
and  dilute  acids.  By  the  use  of  laboratory  methods  it  has  been 
shown  that  almost  complete  decomposition  can  be  made  to  take  place 
in  comparatively  short  periods  of  time  under  the  action  of  water 
alone.  In  order  to  accomplish  this  result  it  has  been  necessary  to 
use  a  method  by  which  the  potash  is  continually  removed  as  fast  as 
it  is  set  free  from  its  combinations  in  the  rock.  Now,  as  the  roots  of 
plants  are  continually  performing  this  function,  it  is  possible  that  in 
nature  the  decomposition  of  the  feldspathic  particles  in  the  soil  must 
be  continually  going  on  as  long  as  the  product  is  being  used,  and 
slowing  down  to  the  stopping  point  when  no  removal  is  effected  by 
plant  growth.  For  further  information  on  the  scientific  discussion 
of  the  decomposition  of  the  feldspars  the  original  papers  should  be 
consulted." 

The  fact,  frequently  cited  and  familiar  to  almost  every  person, 
that  rocky  hillsides  with  little  or  no  soil  can  support  growths  of  tim- 
ber, would  appear  to  demonstrate  that  rock  potash  is  available. 
When  it  is  remembered  that  wood  ashes  contain  anywhere  from  5  to 
12  per  cent  of  potash,  it  will  be  seen  that  a  large  tree  represents,  as  it 
stands,  a  considerable  quantity  of  this  substance.     However,  trees 

«  Bui.  92,  Bureau  of  Chemistry,  U.  S.  Dept  of  Agriculture ;  Cir.  38  and  Bui.  28. 
Office  of  Public  Roads. 
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take  a  long  time  to  grow,  and  this  present  inquiry  is  mainly  coniined 
to  availability  in  a  single  year  from  finely  gi'ound  material. 

In  order  to  put  the  availability  of  the  potash  in  very  finely  ground 
feldspathic  rocks  to  actual  test  the  writer  undertook  some  prelimi- 
nary experiments  in  the  greenhouse.  Tobacco  was  selected  for  the 
experiments  because,  besides  being  extremely  dependent  upon  an 
abundant  potash  supply,  this  plant  is  particularly  well  adapted  to 
observation  and  control.  Artificial  soils  were  made  up  of  clear, 
close-grained  white  sand  and  finely  ground  feldspar,  running  about 
8  per  cent  potash,  such  as  is  ordinarily  prepared  for  use  in  the  pot- 
teries, and  which  will  pass  through  a  standard  sieve  of  about  200 
meshes  to  the  linear  inch,  having  apertures  approximated  0.0O24 
inch  square.  Tobacco  seedlings  were  set  out  in  this  mixture  and 
carefully  fed  from  day  to  day  with  dilute  solutions  of  ammonium 
nitrate  and  ammonium  phosphate  in  order  to  supply  the  necessary 
amount  of  nitrogen  and  phosphoric  acid.  In  addition  to  this,  a 
small  amount  of  salts,  containing  lime,  magnesia,  and  iron,  was  also 
added  to  the  food  solutions.  Every  care  was  taken,  however,  to  see 
that  no  potash,  except  that  which  might  be  supplied  by  the  feldspar, 
obtained  access  to  the  plants. 

For  the  sake  of  comparison,  plants  were  also  grown  at  the  same 
time  in  a  rich  composted  loam  soil,  which  contained  an  abundance  of 
all  plant  foods,  including  potash.  Although  the  artificial  sand-feld- 
spar soil  was  hard  and  apparently  unsuited  to  the  gi'owth  of  plants. 
the  tobacco  nevertheless  throve  well  in  it,  and  showed  at  no  time 
the  slightest  indication  of  potash  starvation.  When  the  experiments 
were  finally  abandoned,  the  tobacco  plants  growing  in  the  sand 
feldspar  had  attained  a  height  of  about  3  feet,  and  showed  every 
indication  of  being  as  perfectly  nourished  as  those  growing  in  the 
rich  soil. 

In  addition  to  the  above  experiments,  seedlings  were  also  set  out 
in  a  poor,  unfertilized  soil,  with  and  without  the  addition  and  ad- 
mixture of  a  certain  proportion  of  the  gi'ound  feldspar.  Here  also 
the  availablity  of  the  feldspar  potash  was  clearly  indicated. 

These  experiments,  which  were  made  in  the  summer  of  1905,  were 
not  considered  conclusive,  but  were  sufficiently  encouraging  to  justify 
further  and  more  systematic  investigation.  Before  proceeding  it 
was  of  course  necessary  to  look  up  the  literature  of  the  subject,  in 
order  to  see  to  what  extent  ground  feldspar  had  been  experimented 
with  by  other  investigators.  A  bulletin  of  the  United  States  De- 
partment of  Agriculture,  which  appeared  a  short  time  after  the  con- 
clusion of  the  preliminary  experiments  described  above,  contains  a 
partial  reference  list  of  previous  publications  along  this  line." 

o  Bui.  30,  Bureau  of  Soils,  U.  S.  Dept.  Agriculture,  p.  26. 
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• 

On  account  of  the  great  interest  which  has  been  aroused  in  this 
important  subject  and  in  order  to  present  all  the  facts  in  the  most 
accurate  manner,  the  work  of  previous  experimenters  will  be  given 
in  as  much  detail  as  space  will  permit.  It  is  the  intention  to  bring 
together  all  the  information  and  evidence  that  the  literature  of  the 
subject  affords,  whether  it  appears  to  l)e  favorable  to  the  use  of 
ground  feldspar,  or  the  reverse. 

In  1849  Salm-Horstmar  ^  published  in  a  German  scientific  journal 
a  method  of  preparing  an  artificial  soil  which,  while  being  open, 
porous,  and  of  a  soft  texture,-  should  be  absolutely  free  from  all 
plant  foods  except  those  which  were  purposely  added  to  it.  The 
purest  crystallized  sugar  was  burned  to  a  light  form  of  charcoal  and 
found  to  be  absolutely  free  from  any  impurity  capable  of  furnishing 
nourishment  to  plants.  All  sort^  of  different  substances  w^ere  then 
added  to  this  material  in  other  pots,  and  plants  grown  in  them.  In 
this  way  the  experiniients  were  kept  under  accurate  observation  and 
much  information  was  obtained  of  the  actual  foods,  and  their  forms, 
which  are  necessary  to  carry  on  the  nourishment  of  plants.  A  short 
time  after  this  investigation,  in  1850,  a  chemist  named  Magnus  ^  re- 
peated these  experiments,  and  also  made  others.  In  addition  to  the 
pots  filled  w^ith  sugar-charcoal,  some  of  tlio  pots  were  filled  with 
coarsely  pulverized  feldspar.  It  was  found  that  the  plants  growing 
in  the  feldspar  made  a  good  growth,  even  if  no  other  food  contain- 
ing potash  was  added.  The  finer  the  feldspar  was  ground  the  better 
was  the  development  of  the  plants.  Magnus  suumied  up  the  results 
of  his  investigations  as  follows : 

(1)  In  tbe  absence  of  all  mineral  plant  foods,  barley  attained  a  beight  of 
about  5  incheH  only  before  dying. 

(2)  Tbe  addition  of  very  small  amounts  of  mineral  i)Iaut  f<M)ds  enabled  tbe 
plants  to  reaeb  complete  development. 

(3)  If  too  much  plant  fo<x<l  was  present,  tbe  plants  were  stunted  or  refused  to 
grow  at  all. 

(4)  In  pure  feldspar  barley  made  complete  develoi)ment  and  matured  grain. 
(r>)   Tbe  development  of  growtb  varied  with  tbe  coarseness  or  fineness  of  tlu» 

feldspar. 

In  1801  Reichardt,'*  a  distinguished  agricultural  chemist,  advanced 
the  opinion  that  granite,  porphyry,  and  other  rocks  rich  in  orthoclaso 
feldspar  quickly  give  up  their  potash  to  plants  when  the  particles 
are  very  fine. 

About  1884  Hensel,^  a  German  writer  and  chemist,  advocated  the 
use  of  ground  rock  or  so-called  "•  stone  meal,"  not  only  in  order  to  sup- 
ply the  requisite  potash,  but  also  the  phosphates  and  other  mineral 

«  Jour,  fttr  Prakt.  Chem.,  lcS40,  40,  19.3. 

&  Ibid.,  m^O,  50,  r>5. 

c  Ackerbau  Chemie  ( 1801 ) . 

<JA.  J.  Tafel,  Bread  from  Stones,  1894. 
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plant  foods,  such  as  lime,  magnesia,  iron,  and  manganese.  ThL^ 
author  published  a  philosophical  work  entitled  "  Das  Leben,''  which 
treated  in  part  of  the  use  of  rock  fertilizers.  Hensel  thought  that  the 
use  of  excreta,  offal,  and  other  decaying  and  waste  material  as  mannrp 
was  harmful,  if  not  to  plants,  at  least  to  animals  and  men  who  sub- 
sisted upon  them.  Like  many  enthusiasts,  Hensel  appears  to  havi^ 
been  completely  carried  away  by  his  ideas,  which  were  not  always 
justified  by  known  facts.  Hensel  obtained,  nevertheless,  a  consider- 
able following  '  and  factories  were  established  to  prepare  stone  meaL 
The  subject  evoked  much  discussion  in  Germany  for  many  years. 
AMiether  rightly  or  wrongly,  HenseFs  ideas  provoked  the  antagonism 
of  nearly  all  the  leading  exponents  of  agricultural  science  in  Ger- 
many. A  great  many  experiments  were  undertaken  and  in  many 
cases  the  stone  meal  as  prepared  by  the  factories  was  shown  to  be  very 
low  in  plant  foods  and  nearly  worthless  as  a  fertilizer. 

Among  the  prominent  agricultural  chemists  who  waged  war  on 
Hensels  stone  meal  were  Wagner,''  Bottcher/  Steglich,*  Hentschel/ 
Pfeiffer  and  Hansen,^  and  Morgen.^ 

In  some  respects  Hensel's  arguments  were  not  without  weighty  and 
he  was  keenly  aware  of  the  necessity  for  very  fine  grinding  before  the 
mineral  constituents  of  rocks  could  be  considered  as  practically  avail- 
able. The  following  quotation  *  from  a  translation  of  HenseFs  work 
stands  for  itself: 

The  practical  point  to  nettle  is  bow  far  fertilizing  with  stone  meal  pays,  what 
yields  it  will  afford ;  thus,  whether  It  will  be  profitable  for  the  fanner  to  use  it 
*  *  *  It  must  here  be  preniiseil  that  the  fineness  of  the  stamping  or  grinding 
and  the  most  complete  Intermixture  of  the  constituent  parts  are  of  the  greater 
imi)ortance  for  se^'uring  the  greatest  l)eueflt  of  stone-meal  fertilizing.  A  manu- 
factured article  of  this  kind  has  rec'ently  been  submitted  to  me  which  showed 
in  a  sieve  of  modern  fineness  three-fourths  of  the  weight  In  coarse  residumn. 
But  as  the  solubility'  of  the  stone  meal,  and  thus  its  efficiency,  increases  in  pro- 
iwrtion  to  its  fineness,  the  greatest  i)osslble  cIrcumsi>ectlon  is  required  in  grind- 
ing it.  The  finer  the  stone  dust  the  more  energetically  can  the  dlsj^lrinx 
moisture  of  the  soil  and  the  oxygen  and  nitrogen  of  the  air  act  upon  it,  A  grahi 
of  stone  dust  of  moderate  fineness  may  be  reduced  in  a  mortar  of  agate  perhaps 
into  twentj'  little  particles,  and  then  every  little  particle  may  be  rendered -acces- 
sible to  the  water  and  the  air,  and  can,  therefore,,  be  used  as  plant  food* '  Thence 
it  follows  that  one  single  load  of  the  very  finest  stone  meal  will  ^o  as  much  a? 
twenty  loads  of  a  coarser  pnxluct,  so  that  by  reducing  to  the  finest  dus»t,  tbp 


oI*omoI.  Monatsliefte,  No.  1  (1892)  ;  also  Weg\^'ei8er  zur  Gesundbeit,  SepfeMD- 
ber  15,  1891. 

&Zelt.  Landw.  Vereine  Hessen,  1S94.  VA,  14. 
t-  Centbl.  Agr.  Chem..  1895,  24,  3(J3. 
*  Ibid.,  1895,  24,  423. 
e  Ibid.,  1890,  25,  130. 
f  Ibid.,  1896,  25,  802. 
If  Ibid.,  1898,  27,  743. 

»  A.  J.  Tafel.  Bread  from  Stones,  1894,  p.  53. 
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cost  for  freight  and  carriage  and  the  use  of  borae  and  cart  would  amount  to  only 
one-twentieth.  Therefore  we  can  afford  to  pay  unhesitatingly  a  higher  price  for 
the  finest  stone  meal  that  has  been  passed  through  a  sieve  than  for  an  article 
that  may  be  not  so  much  a  fine  powder  but  rather  a  kind  of  coarse  sand. 

Inasmuch  as  this  bulletin  is  interested  mainly  with  the  inquiry  con- 
cerning the  use  of  fine-ground  feldspar  or  feldspathic  rocks  known  to 
•be  rich  in  'potash,  no  greater  space  need  be  given  the  German  stone 
meal  discussion. 

Some  experiments  were  carried  out  in  1887  on  the  use  of  ground 
feldspar  as  a  fertilizer  by  Aitken,  a  Scotch  agriculturist,  and  chemist 
to  the  Highland  and  Agricultural  Society  of  Scotland.  Aitken  does 
not  say  that  he  was  aware  of  the  work  of  Magnus  or  the  deductions 
of  Hensel.  The  record  of  these  experiments  is  given  in  the  author's 
own  words :  ° 

We  are  familiar  with  the  fact  that  feldspar,  under  the  slow  but  constant 
action  of  those  forces  included  under  the  name  of  weathering,  becomes  dis- 
integrated and  decomposed,  and  that  the  potash  it  contains  is  dissolved  away 
from  it  by  rain,  so  that  streams  emanating  from  districts  where  feldspathic 
rooks  abound  are  found  to  contain  potash  salts,  and  the  level  straths  laid  down 
by  the  prolonged  action  of  these  streams  yield  fertile  soils  that  are  rich  In 
potash.  These  soils  are  the  product  of  natural  agencies  that  have  been  going 
on  for  centuries,  and  the  store  of  soluble  potash  salts  they  contain  has  been 
increased  to  an  untold  extent  by  the  slow  solvent  action  of  the  roots  of  plants 
that  have  grown  on  them,  so  that  the  conversion  of  feldspathic  rock  into  soil 
so  rich  in  potash  as  to  afford  an  abundant  supply  of  that  constituent  for  the 
raising  of  agricultural  crops  Is  the  product  of  the  work  of  centuries.  At  first 
sight.  It  might  seem  a  foolish  thing  to  expect  that  by  merely  grinding  felds- 
pathic rock,  and  strewing  the  powder  upon  soils  deficient  in  potash,  the  long 
natural  process  referred  to  should  be  so  accelerated  as  to  cause  the  feldspar 
to  act  as  a  source  of  potash  for  the  immediate  -  use  of  the  growing  of  crops 
whose  vigorous  growth  demands  a  relatively  large  amount  of  that  substance. 
Nevertheless,  the  striking  results  of  an  experiment  made  at  the  society's  ex- 
periment station  at  Pumpherston  showed  that  such  an  expectation  was  not 
altogether  unreasonable.  Ground  phosphates  had  been  used  as  a  phosphatic 
noianure  with  varying  success  for  some  years,  and  as  it  seemed  that  the  vary- 
ing nature  of  the  results  obtained  might  be  due  to  the  varying  degrees  of  fine- 
ness to  which  phosphates  were  ground,  I  made  a  small  preliminary  experiment,- 
in  which  the  same  phosphate  was  applied  in  different  degrees  of  fineness,  and 
I  found  that  the  more  finely  ground  the  phosphate  the  more  effective  was  It  as 
a  manure.  A  similar  experiment  on  a  larger  scale  Is  described  in  the  present 
volume  of  the  Transactions,  i)age  245,  where  It  is  seen  that  the  efficiency  of 
ground  phosphates  is  in  direct  proportion  to  their  fineness.  It  therefore  seemed 
reasonable  to  supi)ose  that  feldspar,  although  it  is  a  very  Insoluble  substance, 
might  If  it  were  ground  to  an  exceedingly  fine  powder  In  certain  circumstances, 
be  found  to  yield  to  the  action  of  the  solvents  in  the  soil  and  In  the  roots  of 
plants  so  rapidly  as  to  be  available  as  a  source  of  potash  to  some  crops,  even 
during  the  short  period  of  a  single  season. 

Accordingly  I  obtained,  through  Mr.  Bodker,  the  Swedish  and  Norwegian  con- 
sul here,  at  whose  instigation  the  experiment  was  undertaken,  a  supply  of  very 

o  Trans.  Highland  and  Agr.  Soc.  Scotland,  1887,  ser.  4,  19,  253. 
104 


16  USE    OF   FELDSPATHIC   ROCKS   AS    FERTILIZERS. 

pure  feldspathlc  rock,  rich  in  potash,  of  which  enormous  quantities  are  to  be 
had  in  Norway.  It  was  ground  as  finely  as  possible  by  Messrs.  J.  &  J.  Cunnli^- 
ham,  of  Leith,  and  thereafter  sifted  through  a  sieve  of  120  wires  to  the  linear 
inch,  and  was  found  to  contain  about  12  per  cent  of  potash.  The  whole  quaotfty 
of  sifted  feldspar  was  very  small,  less  than  a  half  hundredweight,  and  as  it  wa$ 
received  late  in  the  season,  the  experiment  was  made  simply  to  afford  Informa- 
tion which  might  indicate  whether  it  was  desirable  to  try  the  experimeot  oo  & 
larger  scale  the  following  season.  There  were  two  small  experiments  made — 
one  by  Mr.  R.  Shirra  Gibb,  at  Boon,  on  a  crop  of  peas,  and  one  at  Pumpherstoo 
on  turnips.  The  experiments  were  on  plots  of  one-fortieth  acre,  and  the  follow- 
ing were  the  manures  employed  and  the  results  obtained : 


Kind  and  quantity  of  fertilizers. 


Dried  in 
bulk. 


Peas.  '  TamlpB. 

Gnin.    '    Bulba. 


1. 
2. 


Pound*. 


Sulphate  of  potash,  3  pounds 

Sulphate  of  lime,  3  pounds >         114 

Superphosphate,  6  pounds > J 

Ground  f  elaspar,  12  pounds ' 

Sulphate  of  lime,  3  pounds \\         102  3. 5 

Superphosphate,  6  pounds IJ  ! 

o  JSulphate  of  lime,  3  pounds. . , ,1  Qg 

\Superpho6phate,  6  pounds ,  j 


Pound*.  I  PoumU, 
8.8  I  48* 


rx 


Although  the  whole  experiment  is  on  a  small  scale,  and  the  crops  are  below 
the  average,  there  is  nevertheless  a  clear  indication  that  the  feldspar  has  acted 
as  a  potash  manure.  In  both  cases  where  no  potash  was  applied  the  crop  Is 
the  smallest.  At  Boon  the  plot  with  no  potash  was  unable  to  mature  its  seed,  ho 
that  it  could  not  be  thrashed,  while  on  the  other  two  plots  the  amount  of  seed 
was  not  very  different,  and  (lulte  in  proportion  to  the  total  crop,  viz,  about  one- 
fortieth.  The  smallness  of  the  crop  does  not  detract  from  the  value  of  the 
experiment  as  a  means  of  indicating  whether  or  not  feldspar  acts  as  a  potash 
manure.  Had  the  crop  been  sown  at  the  proper  time  it  would  have  been  much 
larger.  In  the  case  of  the  turnip  crop  the  ground  feldspar  has  done  better  than 
the  sulphate  of  iK)tash.  That  may  be  accidental,  but  it  may  be  that  the  insoluble 
form  in  which  i)otash  is  contained  in  feldspar  is  more  favorable  for  tiinaip 
growing  than  the  soluble  sulphate.  Soluble  potash  manures,  when  applied  to  the 
turnip  crop,  sometimes  diminish  rather  than  increase  the  crop,  and  this  is 
especially  the  case  where  the  crop  is  dunged  in  the  drills ;  but  no  dung  has  beea 
put  on  the  Pumpherston  station  these  twelve  years,  and  the  results  obtained  all 
over  the  field  show  that  potash  is  now  required  for  turnip  growing  on  that  land 

lTj)on  the  whole,  the  result  of  this  experiment  may  be  taken  as  showing  that 
potash  feldspar  when  ground  to  an  exceedingly  fine  powder  is  capable  of  acting 
as  a  potash  manure  oven  in  a  single  season. 

In  1889  the  Maine  State  experiment  station,**  under  Balentine,  in- 
dependently of  any  previous  experimenters,  investigated  the  use  of 
ground  feldspar  as  a  source  of  potash  on  oats.  The  results  are  given 
verbatim  from  the  records  of  the  station : 

In  connection  with  the  experiments  with  finely  ground  phosphatic  rock  as  a 
source  of  phosphoric  acid  for  plants,  pot  exi)eriments  have  been  undertaken  to 
determine  to  what  extent  plants  can  avail  themselves  of  the  potash  of  potash 


oAnn.  Kept.  Maine  State  Col.  Exp.  Sta.,  1889,  p.  143. 
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feldspars.  The  pots  used  for  the  exi)eritueuts  were  like  those  used  in  the 
phosphate  experiments.  They  were  also  filled  in  the  same  manner,  having 
first  a  layer  of  gravel  at  the  bottom  and  above  this  65  pounds  of  quartz  sand, 
with  the  last  35  pounds  of  which  were  mixed  the  experimental  fertilizers. 

Three  pots,  1,  5,  and  9,  were  supplied  each  with  10  grams  of  feldspar  carry- 
ing 11.61  per  cent  of  potash,  10  grams  of  nitrate  of  soda,  and  10  grams  of  acid 
South  Carolina  rock.  Three  other  pots,  13.  17,  and  20,  were  fertilized  with  20 
^ams  of  feldspar  and  the  same  amount  of  nitrate  of  soda  and  acid  phosphate 
as  was  supplied  to  1,  5,  and  9.  In  these  pots  were  planted  oats.  When  the  oats 
were  2  or  3  inches  high  they  were  thinned  out  to  18  plants  per  pot.  The 
pots  were  watered  in  the  same  manner  as  were  those  in  which  the  experiment 
with  phosphates  was  conducted. 

In  the  table  below  are  shown  the  results  of  substituting  muriate  of  potash 
for  feldspar  as  a  source  of  i>otash : 


Kind  and  quantity  of  fertilizers. 


10  grams  feldspar 

10  grams  nitrate  of  soda 

10  grams  acid  South  Carolina  ro<  k 

20  grams  feldspar 

10  grams  nitrate  of  soda 

10  grams  acid  South  Carolina  rock 

3  grams  muriate  of  potash 

10  grams  nitrate  of  soda 

lO  grams  acid  South  Carolina  rock 


Number 
of  pot. 

Yield  of 
grain,  in 

Yield  of 
straw,  in 

grams. 

grams. 

1 

18.87 

47 

5 

14.87 

48 

9 

19.48 

47 

13 

17.28 

47 

17 

16.78 

47 

21 

16.83 

62 

16 

22.88 

67 

20 

18.85 

72 

24 

24.87 

.      66 

The  pots  receiving  10  grams  of  feldspar  produced,  on  the  average,  about  79 
per  cent  of  the  average  of  the  grain  produced  by  those  pots  receiving  3  grams 
of  muriate  of  i)otash  having  50  per  cent  of  actual  potash.  The  amount  of 
Ip-ain  was  not  increased  by  increasing  the  feldspar  to  20  grams,  though  there 
was  a  slight  gain  in  straw. 

The  conclusion  to  be  drawn  from  the  experiment  is  that  the  oats  were  able 
to  draw  from  the  feldspar  potash  enough  for  a  large  crop  of  grain.  If  this 
conclusion  is  verified  by  future  work,  some  of  our  feldspars  may  prove  a  cheap 
source  of  potash  to  the  farmers  of  the  State. 

Examination  of  the  figures  given  in  tlie  above  table  shows  that 
the  potash  from  the  feldspar  undoubtedly  became  available,  but  was 
not  as  efficient  as  that  from  the  more  soluble  muriate. 

In  1889,  the  same  year  that  the  results  of  these  experiments  were 
made  public,  Nilson "-'  in  Sweden  published  an  investigation  in  which 
fine-ground  feldspar  prepared  for  the  i)otteries  was  tested  in  com- 
parison with  potassium  sulpliate.  Oats  were  used,  and  the  experi- 
ments were  carried  out  on  the  Swedish  moor  soils,  which,  in  a  dry 
condition,  already  contained  0.5  per  cent  of  potash,  although  only 
0.03  per  cent  of  this  was  soluble  in  dilute  acid.  There  were  300 
kilograms  (660  pounds)  of  slag  phosphate,  50  kilograms  (110 
pounds)  of  nitrogen  in  the  form  of  Chile  saltpeter,  and  80  kilo- 
grams (176  pounds)  of  potash  as  sulphate  or  200  to  300  kilograms 

o  I>undtbr.  Akad.  Handlingar  och  Tldslir.,  1889.     See  also  C'entbl.  Agr.  Chem., 
1880,  18,  608. 
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(440  to  660  pounds)  as  ground  feldspar  added  to  the  hectare  (2.4T 
acres).  The  results  of  weighings  of  crop  yield,  made  on  the  basis 
of  100  plants  from  each  trial,  are  given  in  the  following  table : 

Weight  of  crop  of  oats  from  seven  plats  of  100  plants  eacht  groxcn  uHih  rano« 

fertilizers. 


Kind  of  fertilizer. 


f 


Unfertilized 

Phosphate  and  potasRium  sulphate 

Phosphate  and  300  feldspar  potash 

Phosphate  and  Chile  saltpeter 

Phosphate,  Chile  saltpeter,  and  potassium  sul- 
phate   

Phosphate,  Chile  saltpeter,  and  200  feldspar  potash 
Phosphate,  Chile  saltpeter, and  800  feldsJMir  potash 


No. 

Grain. 

Straw. 

Chaff. 

1 
Total. 

GronM. 

Qrctnu. 

Oramt. 

Oram*. 

1 

5.3 

n.o 

1.0 

17.8 

2 

157.8 

220.5 

16.3 

891.1 

8 

183.8 

178.7 

15.5 

328.0 

4 

175.5 

242.8 

21.2 

439.5 

5 

282.5 

846.2 

24.8 

608.5 

6 

171.6 

245.2 

21.8 

488.0 

7 

177.7 

262.5 

28.5 

463.7 

EqulTslefit 
yield  of 

mln  per 
hectare. 


m 

6,  KB 

5,450 
7,1» 

9,4» 
7,0QD 

7,M 


Nilson's  results  are  most  unfavorable  to  ground  feldspar,  as  an 
inspection  of  the  figures  shows,  but  as  a  very  good  yield  w^as  obtained 
by  the  use  of  Chile  saltpeter  and  phosphate  without  any  additional 
potash,  the  experiments  are  not  very  conclusive.  Chile  saltpeter  is 
a  crude  nitrate  of  soda  which  sometimes  contains  potash  salts.  It  i' 
possible  that  in  all  these  experiments  there  was  a  tendency  to  over- 
feeding rather  than  to  underfeeding. 

In  1890  Sestini  ^  published  the  results  of  a  very  interesting  inves- 
tigation of  the  decomposing  action  of  plant  roots  on  feldspar.  A 
coarse  feldspathic  granite  sand  from  the  island  of  Elba  was  first 
carefully  washed  to  remove  all  adherent  earth  or  plant  food,  and 
then  mixed  with  certain  amounts  of  carbonate,  phosphate,  and  sul- 
phate of  lime.  The  nitrogen  was  supplied  in  the  form  of  ammonium 
nitrate.  Various  plants  and  grasses  were  grown  in  this  mixture 
under  very  careful  test  conditions.  The  crops  matured  well,  and 
at  the  end  of  about  a  year  it  was  shown  that  a  very  considerable 
decomposition  of  the  feldspar  had  taken  place.  Sestini  concluded 
that  the  decomposition  of  the  feldspar  went  on  much  more  rapidly 
under  the  influence  of  plant  growth  than  had  previously  been 
supposed. 

In  1901  Headden,^  working  at  the  Colorado  experiment  station,  also 
independently,  carried  (m  some  interesting  exi^eriments  on  the  availa- 
bility of  potash  contained  in  ground  feldspar.  To  quote  this  authors 
own  words : 

We  endeavored  to  determine  whether  the  feldspar  could  furnish  potash  to 
plant.s.  For  this  purpose  the  perfectly  fresh  mineral  was  used,  pulveriied 
as  already  descri!>ed  in  imitation  of  the  soil,  i.  e.,  the  particles  varied  from 
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3.  millimeter  in  diameter  to  an  inpalpable  powder.  This  was  mixed  witli 
£>ure  quartz  sand.  Bone  asli  was  used  to  supply  lime  and  pliosphoric  acid. 
Tlie  sample  used  contained  no  potasii.  Nitrate  of  lime  furnished  the  nitrogen. 
Oblorine  was  furnished  by  a  minute  quantity  of  calcic  chloride.  Distilled 
water  was  used  throughout  the  experiment. 

The  plants  grew  healthily  in  this  mixture  until  the  floors  of  the  building  were 
oiled  and  the  room  in  which  the  plants  were  growing  was  shut  up  and  became 
too  warm ;  these  two  things  together  gave  them  a  decideil  setback,  and  later 
a  thrlps,  Thrips  striata  according  to  Professor  Gillette,  attacked  the  plants  and 
<lid  them  much  damage.  Some  of  the  plants,  however,  seeded.  They  were 
tiarvested,  though  in  bad  condition  and  very  uneven  in  the  degree  of  their  de- 
velopment. The  root  system  was  well  developed,  the  sand  being  filled  with  the 
roots.  The  weight  of  the  tops  as  harvested  was  108.5  grams ;  that  of  the  roots 
as  washed  out  was  40  grams.  The  tops  and  roots  were  indneratetl  together 
and  yielded  5.705  per  cent  of  soluble  and  0.803  per  cent  of  insoluble  ash,  a  total 
of  15.598  per  cent. 

examination  of  the  feldspars  used  showed  the  presence  of  11.993  per  cent  of 
X)otash  and  2.088  per  cent  of  soda.  Phosphoric  and  sulphuric  acids  were  present 
in  very  small  quantities ;  the  former  etiualed  0.041  per  cent  and  the  latter  0.003 
per  cent  of  the  feldspar. 

The  nitrogen  in  the  oat  hay.  roots  included,  was  3,2543  jier  cent. 

The  ash  gave  tlie  fol^wMng  analysis : 


Per  cent. 
Carb.5n 0.17 

Sand ._  8.13 

Silicic  acid 15.73 

Sulphuric    acid.-.    -_  ___  4.41 

Phosphoric  acid 3.  08 

Carbonic  acid_ . 15.35 

Chlorine _  2.73 

Potassic  oxide 15.05 

Sodic   oxide 4.02 


Per  cent. 

Calcic  oxide 21.70 

Magnesic   oxide 3.90 

Ferric  oxide .96 

Aluminic  oxide__ .31 

Manganic  oxide .16 

Ignition 2.61 


100.71 


This  ash  Is  very  anomalous  in  its  composition  as  well  as  in  the  quantity 
present  in  the  plants.  The  plants  were  not  evenly  matured  at  the  time  of  gath- 
ering and  were  in  bad  condition.  The  question  we  endeavored  to  investigate, 
however,  is  perfectly  answered  by  the  results,  i.  e.,  the  oat  plant  can  use  the 
finely  divided  feldspar  as  a  source  from  which  to  ol>tain  iwtash,  for  in  this 
experiment,  made  under  very  adverse  conditions,  we  found  that  the  oat  plants 
took  from  the  feldspar  1.4417  grams  of  ix>tash^  The  jwtash  added  in  the  st»ed 
has  been  deducted.  The  silicic  acid  appropriated  by  the  plant  indicates  the 
decomposition  of  the  silicate. 

In  1905  Prianischnikow,«  a  Russian  investigator,  published  the 
results  of  a  series  of  pot  tests  using  feldspar  and  mica  as  sources  of 
potash.  The  feldspar  used  was  ground  so  that  it  was  less  than  0.25 
mm.  in  diameter,  corre.sponding  to  an  80-niesh  sieve.  The  material 
was  mixed  with  sand  and  the  other  foods  added  in  the  form  of  phos- 
phates and  nitrates  of  lime  and  soda.  The  cultures  used  were  tobacco, 
buckwheat,  flax,  peas,  sunflowers,  and  barley.  The  tabulated  results 
are  too  A'oluminous  for  insertion  here,  but  they  appear  to  show  that 

oLandw.  Vers.  Stat,  11K)5,  (>.3,  151. 
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the  feldspar,  even  in  large  amounts,  had  little  or  no  effect  on  the 
growth  of  the  plants.  The  investigator  concluded  that  mica  Ls,  if 
an3i;hing,  a  better  source  of  potash  than  feldspar,  but  that  neither 
of  these  minerals  supplies  a  sufficient  quantity  to  make  them  worth 
the  slightest  consideration  so  far  as  plant  growth  is  concerned. 
The  only  criticism  of  these  experiments  that  might  be  offered  is  that 
80-mesh  feldspar  powder  is  far  too  coarse  to  be  used  in  pot  experi- 
ments.   This  point  will  be  taken  up  more  fully  later  on. 

The  most  important  researches  which  have  ever  been  published 
tending  to  show  that  under  certain  conditions  finely  ground  feldspar 
is  worthless  as  a  fertilizer  are  those  of  von  Feilitzen."  This  experi- 
menter, like  Nilson,  worked  on  Swedish  moor  soils.  He  concluded 
that  ground  feldspar  is  almost  worthless  as  a  fertilizer.  The  results 
and  conclusions  are  best  shown  by  abstracting  from  a  translation 
from  von  Feilitzen's  publications :  ^ 

Potash,  as  is  well  known.  Is  one  of  the  necessary  constituents  of  plant  food; 
consequently,  if  it  is  absent  in  the  doll  or  only  there  in  insufficient  quantitiesy  a 
normal  development  of  the  higher  orders  of  plants  is  not  possible.  Aci*ordnig 
to  the  researches  of  plant  physiologists,  it  is  particularly  instrumental  in  the 
formation  and  transport  of  the  carbohydrates  (sugar,  starch,  etc.)»  for  which 
reason  potash  plays  such  a  prominent  part  in  the  manuring  of  potatoes,  turnips, 
and  other  root  crops,  but  it  is  also  required  for  cereals  and  all  the  other  culti- 
vated plants.  Of  late,  comprehensive  experiments  have  been  carried  out  by 
Prof.  Dr.  H.  Wilfarth  at  the  experimental  station  at  Bemburg,  with  tlie  view 
to  ascertain  in  what  way  the  want  of  one  or  several  of  the  necessary,  constitu- 
ents of  plant  food  lnfluence<l  the  development  and  appearance  of  plants.  On 
this  occasion  he  found  that  the  want  of  potash  caused  a  defective  growth  of 
some  of  the  vegetative  parts,  the  leaves  of  potatoes,  tobacco,  buckwheat,  and 
beetroots  assuming  a  si)e<'kled  api)earance.<?  Certain  clearly  defined  portions* 
especially  at  the  borders  of  the  leaves,  grew  yellowish- white  and  decayed,  while 
the  other  parts  retalne<l  their  original  appearance.  These  marks  are  often 
very  much  like  those  caused  by  fungi  and  insects,  but  if  examined  more  closely 
it  becomes  evident  that  they  can  not  Ik*  due  to  such  causes. 

In  lfK)3  we  made  quite  similar  obsen'ations,  when  experimenting  with  clover 
and  timothy  grass,  and,  as  it  should  l>e  of  interest.  I  shall  describe  in  short  the 
observaticms  made  l)y  us.  In  ^002  a  series  of  experiments  were  prepare*!  in 
plots  of  soil  of  1  square  meter  each  (about  1  yard  square),  chargetl  with 
rather  well-decayed  reed  grass  turf,  poor  in  i)otash,  in  order  to  investigate 
whether  the  potash  in  a  mineral  fertilizer,  prepared  in  Sweden,  was  of  any 
manurial  value.  As,  by  analysis,  this  fertilizer  turned  out  to  be  finely  ground 
feldsi)ar,  we  were  prepared  for  an  unfavorable  result  at  the  very  outset 

The  fineness  of  the  ground  feldspar  is  not  given,  but  an  analysis 
showed  that  it  contained  8.15  per  cent  of  j^otash.  The  experimental 
series  was  made  up  of  two  plats,  each  fertilized  as  shown  in  the  fol- 
lowing table,  and  in  May,  1902,  they  were  sown  wuth  a  clover-grass 


a  Exp.  Sta.  Record.  IT.  S.  Dept.  Agriculture,  1004,  10.  30. 
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mixture  containing  red  clover,  bastard  clover  (alsike),  white  clover, 
and  timothy  grass.  Even  in  the  first  year  the  grass  developed  vigor- 
ously and  produced  vegetable  matter,  as  shown  in  the  table.  An 
average  of  1  square  meter  of  each  of  the  two  parallel  plats  was 
taken.     Fifty-four  pounds  of  phosphoric  acid  were  used  on  each  plat. 


Plat 
num- 
ber. 


Kind  and  quantity  of  fertilizer  piT  acre. 


tPrr.^       due  to  pot- 

aucea— av-     ^^  ^j  g 


erasre  of  2 
plats. 


1 
2 
3 
4 


Without  potanh  and  with  857  pounds  of  boaic  slag. 
With  89  pounds  of  potash  as  pota.«ih  manure  Halt . . . 

With  89  pounds  of  potash  as  ground  feldspar 

With  178  pounds  of  pom  ah  a**  ground  feldspar 


I*ouncUi. 
1.20 
4.68 
1.69 
1.96 


plati. 
Pounds. 


3.83 
.49 
.76 


These  figures  show  that  this  soil  responded  very  well  to  the  appli- 
cation of  the  soluble  potash  salts.  ^A^lile  it  must  l)e  admitted  that  the 
ground  feldspar  was  somewhat  available,  the  effect  appears  to  have 
been  inconsiderable. 

It  is  hard  to  reconcile  such  contradictory  results  as  these  which 
are  given  at  length  in  the  preceding  pages.  The  only  thing  that  can 
be  said  at  the  present  time  is  that  careful  and  systematic  tests  are 
required  in  order  to  determine  finally  to  what  extent  and  under  what 
conditions  ground  feldspar  can  bo  economically  used  in  agriculture. 
The  inference  to  be  drawn  would  seem  to  be  that  under  certain 
conditions  finely  ground  feldspar  is  at  least  partially  decomposed, 
so  that  its  potash  becomes  sufficiently  available  to  be  made  use  of  by 
certain  crops.  Under  other  conditions  Ave  are  forced  to  the  con- 
clusion that  ground  feldspar  is  of  little  value  as  a  potash  fertilizer. 

Before  proceeding  with  the  description  of  experiments  carried  on 
by  the  Department  of  Agriculture  it  will  be  neces.sary  to  define,  as 
briefly  as  possible,  total  and  available  potash,  as  the  terms  are  com- 
monly used.  Potash  is  the  name  given  to  the  oxid  of  the  metallic 
element  potassium.  The  name  is  derived  from  the  fact  that  potash 
at  one  time  was  principally  obtained  by  leaching  wood  ashes  in  large 
iron  pots.  The  letter  K  is  used  by  chemists  as  the  symbol  for  potas- 
sium, the  German  name  for  which  is  Kalium.  The  oxid  is  written 
KjO,  which  signifies  that  two  atomic  weights  of  potassium  unite 
with  one  atomic  weight  of  oxygen  to  form  potash.  Potash  as  such  is 
a  strongly  caustic  substance  which  unites  with  water  to  form  a  com- 
pound technically  known  as  lye.  Fertilizers,  both  natural  and  arti- 
ficial, contain  potash,  invariably  combined  with  some  acid  to  form  a 
compound  or  salt,  such  as  sulphate,  chlorid,  carbonate,  nitrate,  phos- 
phate, or  silicate.  Although  potash  (KgO)  does  not  exist  free 
in  a  fertilizer,  the  potassium  present  in  whatever  form  is  figured 
and  reported  as  total  potash  (K2O).    Owing  to  the  belief  that  has 
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always  been  held  by  the  majority  of  chemists  and  agriculturists  that 
the  potash  combined  as  it  is  in  the  mineral  silicates  becomes  soluble 
with  extreme  slowness,  if  at  all,  it  is  customary  to  distinguish  between 
available  and  total  potash.  According  to  the  official  methods  in 
vogue  in  this  country  the  available  potash  is  determined  by  boiling 
10  grams  of  the  sample  with  300  grams  of  water  thirty  minutes  and 
analyzing  the  water  extract.  In  different  places  different  methods 
are  used ;  in  some  cases  acid  solutions  are  used  to  extract  with,  so  that 
it  is  difficult  to  give  an  exact  definition  of  available  potash.  How- 
ever, it  may  be  defined  as  all  the  ix)tash  that  is  present,  in  whatsoever 
form,  which  the  crop  can  make  use  of  in  one  crop  season.  The  text- 
book definitions,  as  well  as  the  State  fertilizer  laws,  are  in  need  of 
revision  in  this  particular  respect.  This  is  especially  true  in  view  of 
the  fact  that  the  value  of  a  mixed  fertilizer  is  figured,  as  far  as 
potash  is  concerned,  on  the  available  or  water-soluble  potash  alone. 
Even  the  potash  contained  in  such  organic  fertilizers  as  cotton-seed 
meal  and  tobacco  stems,  Avhich  undoubtedly  becomes  available  in  one 
season,  is  not  estimated  as  being  available  by  the  present  methods  of 
analysis,  and  therefore  in  many  cases  great  injustice  is  done  to  manu- 
facturers of  mixed  fertilizers,  who  should  certainly  be  entitled  to  all 
the  plant  food  contained  in  their  mixtures  which  can  be  made  use  of 
by  a  crop  in  a  single  growing  season. 

Tobacco  is  particularly  dependent  upon  abundant  supplies  of  pot- 
ash. In  some  of  the  tobacco-gi'owing  districts  barnyard  and  stable 
manures  are  used,  often  enriched  with  an  addition  of  commercial  fer- 
tilizers. Since  sulphates  and  muriates  of  potash  are  found  to  be  harm- 
ful in  certain  ways  to  high  grades  of  tobacco,  the  use  of  the  strongly 
alkaline  potassium  carbonate  has  been  largely  resorted  to  on  the 
tobacco  crop.  Potassium  carbonate,  which  contains  about  06  per  cent 
of  potash  (KoO),  is  an  expensive  compound,  costing  $90  to  $95  per 
ton,  f.  o.  b.  port  of  entry,  or  6  to  7  cents  per  pound  of  unit  potash. 
In  addition  to  the  cost  of  this  salt,  its  strong  alkalinity  is  an  objec- 
tionable feature,  and  it  is  a  grave  question  whether  the  annual  addi- 
tion to  the  land  of  a  superabundance  of  such  an  alkaline  salt  will  not 
be  followed  by  an  actually  harmful  effect.  In  view  of  the  successful 
results  which  have  attended  the  efforts  of  the  Bureau  of  Plant 
Industry*  to  improve  the  quality  and  yield  of  native  tobacco  by 
proper  selection  and  breeding,  it  Avas  decided  to  make  a  systematic 
investigation  of  the  possible  use  of  gi'ound  feldspar  as  a  potash 
fertilizer. 
Preliminary  to  the  field  and  crop  experiments  which  were  to  follow 
•   later,  greenhouse  experiments  were  begun  early  in  the  winter   of 

oBul.  96,  Bureau  of  Plant  Industry,  U.  S.  Dept.  of  Agriculture;    Yearbook 
Dept  Art.,  1905,  p.  219. 
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1905-6.  Three  large  beds  in  the  greenhouse,  all  having  the  same 
dimensions  (21^%  feet  by  6f  feet  by  5  inches),  were  filled  with  a 
conimon  unfertilized  meadow  soil  taken  from  the  surface  after  the 
removal  of  sod  and  grass  roots.  Four  pounds  of  ground  bone  phos- 
phate were  broadcasted  and  well  worked  in. 

Bed  No.  1  now  received  2  pounds  of  potassium  carbonate  contain- 
ing about  67  per  cent  of  potash  (KjO).  In  order  that  the  potassium 
carbonate  might  be  evenly  distributed,  it  was  dissolved  in  2  gallons 
of  water  and  sprinkled  evenly  over  the  bed.  After  drying  out,  the 
earth  was  again  well  worked. 

Bed  No.  2  received  17.4  pounds  of  finely  ground  potter's  feldspar 
containing  8.3  per  cent  of  potash  (KjO).  This  was  also  broadcasted 
and  well  worked  in.  It  will  be  seen  that  beds  1  and  2  contained 
nearly  equivalent  amounts  of  potash,  the  only  difference  being  that 
in  one  case  the  soluble  carbonate  was  used  and  in  the  other  ground 
rock. 

No  potash  in  any  form  was  added  to  bed  No.  3,  which  was  used  for 
comparison.  The  soil  itself,  however,  contained  about  0.5  per  cent 
of  total  potash,  and  as  the  filtered  Potomac  River  water  which  it  was 
necessary  to  use  for  watering  throughout  the  entire  experiment  con- 
tains an  amount  of  potash  equal  to  about  2  parts  per  million,  the 
tobacco  on  bed  No.  3  did  not  at  any  time  show  the  effect  of  potash 
starvation. 

All  three  beds  were  supplied  with  a  sufficient  quantity  of  nitrogen 
in  the  form  of  pure  ammonium  nitrate.  The  seed  chosen  for  the 
experiments  was  carefully  selected  Cuban  wrapper  tobacco.  In 
making  experiments  of  this  kind  it  is  necessary  to  select  seedlings 
as  nearly  as  possible  of  equal  vigor.  It  is  not  improbable  that  many 
wrong  deductions  have  been  drawn  from  pot  or  plat  experiments  in 
which  the  need  for  careful  selection  of  seed  has  been  overlooked. 

Tobacco  seedlings  were  set  out  in  four  rows  of  ten  plants  each  in 
the  three  beds.  The  tobacco  crop  is  usually  planted  with  about  8,000 
plants  to  the  acre,  so  that  the  experimental  plats  represented,  as  far 
as  plant  growth  was  concerned,  one  two-hundredth  of  an  acre.  The 
actual  amount  of  potash  added  to  plats  Nos.  1  and  2  was  equivalent 
to  280  pounds  to  the  acre.  As  the  original  soil  contained  a  sufficient 
amount  of  potash  to  mature  some  sort  of  a  crop  on  plat  No.  3,  it  is 
not  possible  to  state  the  actual  amount  of  potash  present  in  the  three 
plats.  The  potash  in  the  soil  was  not  water  soluble  and  would  not 
have  been  termed  available  in  the  present  sense  of  the  word. 

The  tobacco  grew  well  throughout  the  experiment,  and  for  the  first 
six  weeks  very  little  difference  was  noted.  After  this  time,  however, 
it  became  evident  that  the  plants  in  plat  No.  3  were  falling  behind. 
At  the  end  of  twelve  weeks  the  plants  in  plat  No.  3  were  plainly 
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stunted  and  much  less  developed  than  those  in  the  other  two  plats. 
The  tobacco  grown  in  plats  Nos.  1  and  2  was  evenly  developed,  fuUj 
matured,  and  of  a  good  quality.  It  was  carefully  harvested  in  the 
usual  way  and  the  yield  of  green  tobacco  weighed.  After  curing,  the 
actual  yield  of  leaf  was  also  recorded.  The  results,  which  are  shown 
in  the  following  table,  appear  to  indicate  that  the  feldspar  potash 
was  available  to  quite  the  same  extent  as  that  which  was  added  as 
l^otassium  carbonate : 


rr 


Fablk  111. — Results  of  yreeuhousv  cj-periments  with  tobacco  plants. 


No. 

of 

plat. 


Source  of  potash. 


1 
2 
3 


Potassium  carbonate 
Ground  feldspar 


Actual 

weight  of 

green  crop. 


Pmmd9. 
164.0 
155.0 
128.5 


Estimated 

weight  of 

green  crop 

per  acre. 


I\mnd8. 
30,800 
31,000 
25,700 


Actual 

weight  of 

cured  leaf. 


PoundM. 
5.70 
6.  SO 
5.30 


&limal«d 

weight  <tf 

cured  leaf 

per  acre. 

l.]« 

i,oa 


These  yields  do  not  in  any  case  equal  those  obtained  in  the  field 
under  the  best  croj)  conditions,  but  for  a  winter  greenhouse  crop 
raised  in  shallow  beds  they  are  satisfactory. 

On  the  completion  of  the  greenhouse  experiments  arrangements 
were  made  to  carry  on  field  trials  in  Connecticut  and  Florida  under 
standard  crop  conditions.  In  the  tobacco-growing  district  of  Con- 
necticut it  is  customary  to  use  from  150  to  250  pounds  of  carbonate 
of  potash  to  the  acre  of  tobacco.  The  cooperation  of  several  promi- 
nent tobacco  growers  was  obtained,  who  each  agreed  to  try  an  acre, 
substituting  for  the  usual  carbonate  1  ton  of  potter's  spar,  running  8.3 
per  cent  of  potash,  or  186  pounds  to  the  ton.  The  broadcasting  and 
working  in  of  the  feldspar  was  done  under  the  personal  supervision 
of  representatives  of  the  Department  of  Agriculture,  and  none  of  the 
experimental  acres  "received  any  potash  except  that  contained  in  the 
ground  spar.  All  the  experimental  fields  did  as  well  as  any  in  their 
neighborhood  and  matured  excellent  crops.  The  following  letten> 
were  received  from  the  growers  themselves  in  regard  to  the  use  of 
f eldsi:)ar : 

Tabiffviixe,  Ck)NN.,  February  11^  1907. 

Deab  Sib  :  In  reply  to  your  letter  of  February  5.  I  would  say  that  I  used  the 
ton  of  finely  ground  feldspar  as  a  potash  fertilizer  for  tobacco,  and  used  no  other 
form  of  potash  on  the  plat  in  connection  with  the  feldspar.  This  plat  (one-half 
acre)  was  treated  exactly  like  the  rest  of  our  tobacco  lands  as  r^ards  nitrogen, 
phosphoric  acid,  lime,  etc. 

We  had  a  fine  large  growth  of  tobacco  where  tlie  feldspar  was  u&ed :  fully  3S 
large  as  any  in  our  fields,  and  much  larger  than  in  some  sections  of  our  fields. 

I  do  not  consider  this  an  absolute  or  hardly  a  fair  test  of  the  feldspar,  as  It 
was  used  on  land  that  had  previously  grown  tobacco  for  several  years,  and  each 
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year  we  had  fertilized  heavily  with  carbonate  of  ix)tash.     I  will  l)e  pleased  to 
give  you  more  detail  if  you  wish. 

Yours  respectfully,  J.  S.  Dewey. 

Habtfobd,  Conn.,  February  7,  1907. 

Dear  Sib:  In  reply  to  your  letter  of  February  5  regarding  the  finely  ground 
spar,  would  say  that  we  used  this  material  as  a  potash  fertilizer  as  directed  by 
you  last  spring.  This  was  used  on  comparatively  new  land,  tobacco  having  been 
grown  only  one  season  previous  to  this  past  season.  During  the  growing  season 
v^e  could  not  see  any  perceptible  difference  on  the  same  land  between  this 
tobacco  and  that  treated  with  carbonate  of  potash,  planted  side  by  side.  We 
hung  this  tobacco  in  the  same  shed,  it  being  cut  at  the  same  time,  where  we 
were  able  to  identify  it  after  it  was  cured.  We  are  glad  to  report  that  the 
tobacco  grown  where  the  ground  feldspar  was  used  was  exceptionally  nice 
tobacco.    It  was  so  pronounced  by  tobacco  experts  who  have  examined  it. 

The  tobacco  grown  on  the  same  character  of  land  beside  where  this  was 
grown  was  exceptionally  nice  tobacco,  but  we  think  if  there  was  any  preference 
it  would  be  for  that  grown  on  the  feldspar.  It  certainly  was  beautiful  in 
every  respect.  We  should  be  very  glad  to  conduct  an  experiment  on  1  acre  or 
less  on  new  land  that  has  never  grown  crops  of  any  kind  or  been  fertilized  in 
any  way  by  stable  manure  or  other  fertilizer,  and  follow  this  up  for,  say,  three 
years.  W^e  have  a  piece  of  land  we  think  well  adapted  to  make  the  experiment 
The  result  this  past  year  has  been  so  gratifying  that  we  would  be  very  glad  to 
carry  it  a  little  further,  if  possible. 

Any  further  information  we  can  give  you  we  will  be  glad  to  furnish. 

Yours  truly,  Olds  &  Whipple. 

SuFFiELD,  Conn.,  February  16,  1907, 
Dear  Sir  :  Yours  received  inquiring  about  the  finely  ground  feldspar  sent  me. 
Would  say  that  I  used  it  on  1  acre  of  tobacco  and  got  very  satisfactory  growth. 
The  only  difference  I  could  detect  in  tobacco  grown  on  this  acre  and  the  adjoin- 
ing land,  where  I  used  cotton-hull  ashes  for  iwtash,  was  that  the  burn  of  the 
tobacco  grown  on  the  latter  was  not  quite  as  clear  as  that  of  the  tobacco  grown 
on  the  feldspar. 

Yours  respectfully,  Edmund  IIalladay. 

QuTNCY,  Fla.,  March  7,  1907. 

Dear  Sir  :  In  reply  to  your  favor,  I  beg  to  state  that  1  acre  of  tobacco  was 
grown  here  last  year  on  ground  feldspar,  and  as  far  as  we  were  able  to  tell  from 
the  appearance  of  the  tobacco  in  the  field  the  growth  was  equally  as  good  as 
where  other  forms  of  iwtash  were  used.  Mr.  Underbill,  who  used  this  feldspar, 
was  not  able  to  harvest  the  tobacco  separately  on  account  of  scarcity  of  labor  in 
harvest  season. 

I  am  planting  some  plat  experiments  this  year  in  which  I  have  included  the 
ground  feldspar,  to  be  compared  with  other  forms  of  potash,  and  hope  to  get 
some  information  in  this  way.  In  addition  to  this  I  shall  put  out  at  least  2  acres 
of  feldspar  as  a  substitute  for  carbonate  of  ix)tash,  and  will  report  results  at  the 
end  of  the  season. 

Yours  very  truly,  W.  W.  Cobey. 

Although  it  is  admitted  that  these  experiments  have  not  as  yet 
proved  the  vahie  of  ground  feldspar  for  tobacco,  it  is  quite  certain 
that  the  experimental  crops  found  all  the  potash  they  required.     If 
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we  assume  that  von  Feilitzen  and  others  are  right  and  that  the  feld- 
spar is  of  little  or  no  value,  we  must  conclude  that  the  practice  d 
adding  potassium  carbonate  each  year  to  the  tobacco  fields  i? 
unnecessary. 

Many  attempts  have  been  made  by  the  writer  to  devise  crucial  tests 
which  would  show  decisively  whether  or  not  the  ground  feldspar  is 
actually  capable  of  giving  up  potash  to  growing  plants.  One  of  these 
experiments,  which  was  imdertaken  in  cooperation  with  Dr.  L.  J. 
Briggs,  of  the  Bureau  of  Plant  Industry,  is  interesting  on  acoount 
of  its  direct  bearing  on  this  point.  A  wooden  trough  of  1  square  foot 
cross-sectional  area  and  30  feet  in  length  was  filled  with  a  poor 
meadow  soil,  containing  no  appreciable  quantity  of  water-solubk 
potash.  About  5  pounds  of  fine-ground  feldspar,  containing  9.3  per 
cent  of  total  potash,  was  then  evenly  distributed  over  the  surface  of 
the  trough  and  well  worked  into  the  soil.  Carbon  electrodes  of 
about  1  square  foot  area  were  inserted  at  the  extreme  ends  and 
tobacco  seedlings  set  out  at  1-foot  intervals  along  the  trough.  Th€ 
carbon  electrodes  were  connected  to  a  110-volt  direct-current  lighting 
circuit  and  a  current  of  electricity  was  passed  continuously  in  the 
same  direction  through  the  soil  while  the  growth  of  the  plants  was 
in  progress.  The  amount  of  current  varied  with  the  moisture  content 
of  the  soil — between  the  limits  of  5  and  15  milli-ampei'es.  The  plants 
made  a  flourishing  growth,  and  at  the  end  of  several  weeks  it  wis 
apparent  that  the  best  growth  was  being  made  in  the  neighborhood  of 
the  center  of  the  trough,  the  plants  at  the  extreme  positive  and  nega- 
tive ends  being  more  or  less  stunted.  The  soil  at  the  beginning  of 
the  experiment  was  neutral  to  litmus  paper.  At  the  end  of  the  experi- 
ment, when  the  plants  had  attained  a  maximum  height  of  2  feet,  a 
sample  taken  from  the  positive  end  of  the  trough  reddened  litmns 
paper,  showing  it  to  be  decidedly  acid.  The  middle  section  bj'  the 
same  test  was  shown  to  be  faintly  and  the  negative  end  strongly 
alkaline.  AATiile  no  sweeping  deductions  can  be  drawn  from  the 
single  experiment,  it  is  quite  certain  that  a  partial  transference  of  the 
alkaline  bases  from  the  positive  to  the  negative  end  of  the  trough  had 
occurred.  This  effect  could  only  take  place  with  that  portion  of  the 
bases  which  had  actually  passed  into  solution.  The  results  of  this 
experiment  appear  sufficiently  interesting  to  warrant  repetition  under 
still  more  careful  conditions. 

THE  EFFECT  OF  FINENESS  OF  GBINDING. 

From  the  evidence  which  has  been  submitted  in  the  preceding  pages 
it  may  be  safely  concluded  that  the  potash  contained  in  ground  feld- 
spar is  at  least  in  some  part  available  as  plant  food.  The  quastion 
whether  it  can  be  made  sufficiently  available  under  certain  conditions 
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to  be  an  economical  substitute  for  concentrated  and  soluble  potash 
salts  remains  to  be  determined  by  systematic  investigation.  It  may 
have  been  noticed  in  reading  the  account  of  the  foregoing  experi- 
ments that  in  only  a  few  cases  was  the  fineness  of  the  feldspar  mate- 
rial described.  Each  investigator  considered  ground  feldspar  fine 
material,  whether  it  pa&sed  an  80-mesh  or  a  200-mesh  sieve.  A 
standard  sieve  containing  200  meshes  to  the  linear  inch  has  openings 
0.0026  inch  square.  A  sieve  of  80  meshes  to  the  linear  inch  has  open- 
ings about  0.007  inch  square.  It  is  never  the  case,  however,  that  a  ma- 
terial which  has  been  ground  so  that  it  will  just  pass  a  certain  sieve 
will  consist  of  particles  of  uniform  size  corresponding  to  the  size  of 
mesh.  All  ground  material  contains  a  certain  proportion  of  very 
fine  particles,  down  to  those  which  might  be  characterized  as  sub- 
microscopic  in  size.  The  smaller  the  coarser  particles  of  a  given 
powder  which  has  been  ground  in  bulk  the  higher  will  be  the  pro- 
portion of  very  fine  material.  This  is  a  very  important  point,  because 
it  is  doubtless  true  that  the  amount  of  decomposition  caused  by  the 
action  of  water  on  ground  feldspar  is  directly  proportional  to  the 
active  surface  area  presented  by  unit  weights  of  the  powder.  To  one 
w^ho  has  not  studied  the  matter,  the  rapidity  with  which  surface 
area  rises  with  fine  grinding  is  very  surprising.  In  a  200-mesh  feld- 
spar powder,  such  as  is  supplied  by  the  grinder  for  the  pottery  trade, 
the  finest  particles  bear  the  same  relation  to  the  coarsest  present  as 
these  latter  would  to  fragments  about  2  inches  in  diameter.  As  the 
surface  area  of  a  powder  increases  in  inverse  ratio  to  the  diameter  of 
the  particles,  it  can  l^e  seen  how  quickly  the  availability  due  to  active 
surface  must  increase  with  fineness  in  grain.  No  one  would  for  an 
instant  consider  the  possibility  of  fertilizing  land  by  scattering  on  it 
feldspar  fragments  of  an  average  diameter  of  2  inches.  Yet  in 
grinding  these  fragments  to  an  SO-mesh  powder,  we  have  not  in- 
creased the  active  surface  area  as  much  as  we  should  do  by  pushing 
on  the  grinding  of  an  80-mesh  powder  to  the  ultimate  fineness  attain- 
able in  mechanical  processes.  Grinding  is  making  surface,  and  it 
can  be  shown  that  the  availability  of  potash  in  ground  feldspar 
increases  with  the  surface  area.  If  feldspar  is  ground  so  that  it  will 
pass  an  80-mesh  sieve,  it  will  of  course  contain  a  certain  proportion 
of  very  fine  particles,  some  of  which  approach  the  limits  of  visibility 
under  a  powerful  microscope.  If  we  carry  on  the  grinding  of  the 
material  from  80-mesh  to  200-mesh,  the  proportion  of  the  very  small 
particles  is  enormously  increased.  The  smallest  particles  which  we 
need  to  consider  here  are  those  which  can  be  measured  by  a  microme- 
ter device  connected  with  the  microscope.  These  smallest  particles 
have  a  diameter  of  about  0.0001  millimeter.  Xow,  in  order  to  make 
a  specific  example,  we  will  consider  the  surface  areas  presented  by  1 
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pound  of  feldspar  in  diflferent  degrees  of  subdivision.  First,  in  the 
form  of  a  solid  cube,  th^n  broken  down  to  particles  that  could  jwA 
pass  an  80  and  a  200  mesh  sieve,  respectively,  and,  finally,  in  the  ocm- 
dition  it  would  be  if  it  were  possible  to  grind  all  the  material  as 
fine  as  the  finest  particles  which  occur  in  an  ordinary  200«mesli 
powder.  The  1  pound  of  feldspar  in  a  solid  cube  would  have  a  sur- 
face area  of  29.3  square  inches;  particles  capable  of  passing  an  80- 
mesh  sieve  would  give  8,870  square  inches;  particles  able  to  pa^  a 
200-mesh  sieve  would  give  24,905  square  inches;  and  if  it  were  pos- 
sible to  reduce  the  powder  to  particles  0.0001  millimeter  in  diameter. 
there  w^ould  result  a  surface  area  of  16,460,000  square  inches. 

If  it  were  practically  possible  to  collect  1  ton  of  feldspar  all  in  the 
state  of  the  finest  particles,  as  shown  above,  the  surface  area  pre- 
sented by  the  ton  would  be  enormous — in  fact,  it  would  be  equal  to 
256,000,000  square  feet,  5,877  acres,  or  more  than  9  squai-e  miles. 
Now,  although  such  grinding  is  out  of  the  question  at  the  present 
time,  an  ordinary  200-mesh  feldspar  prepared  for  the  pottery  trade. 
which  is  valued  at  about  $8  per  ton,  contains  a  large  proportion  of 
very  fine  particles.  The  marvelous  rise  in  the  surface  area  attained 
by  fine  grinding  is  very  well  exhibited  in  the  figure^s  given,  and  it  is 
undoubtedly  true  that  previous  experimenters  have  not  paid  sufficient 
attention  to  the  percentage  of  very  fine  material  in  the  ground  feld- 
spar. 

One  opponent  of  the  use  of  feldspar  has  written : « 

What  we  call  soil  is  rook  of  various  sorts  crushed  or  broken  up  by  xveatber 
and  other  agencies.  The  crushed  granite  could  hardly  be  more  fertile  than  a 
good  soil.  When  we  think  that  an  acre  of  soil  1  foot  deep  weighs  over  3,500.000 
pounds,  we  see  what  a  drop  in  the  bucket  a  few  tons  of  ground  rock  really 
amounts  to. 

As  a  matter  of  fact,  discussion  of  the  value  of  a  few  tons  of  fine- 
gi'ound  potash-bearing  rock,  with  its  millions  of  square  feet  of  sur- 
face area,  can  not  be  so  easily  brushed  aside.  It  is  true  that  the  !?oil 
contains  many  fine  particles;  but  those  whicli,  like  feldspar,  suffer 
decomposition  under  the  action  of  water  have  presumably  been 
already  decomposed,  and  this  new  material  is  to  replace  that  which 
has  been  used  up  or  removed.  Each  tiny  particle  of  feldspar  pro- 
vides only  a  small  increment  of  potash,  but  in  a  ton  of  fine-ground 
material  there  are  many  billions  of  particles. 

COST  OF  GBOUND  FELDSPAR. 

Nearly  all  of  the  feldspar  which  is  at  present  ground  to  fine  pow- 
ders is  prepared,  as  lias  been  stated,  for  the  pottery  trade.  For  thi> 
purpose  it  is  necessary  to  use  mills  with  specially  adapted  linings  so 

oThe  Potash  in  Crushed  Rock,  German  Kali  Works.  New  York. 
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that  the  finished  product  shall  not  become  contaminated  from  the 
contact  with  iron  or  steel.  The  production  and  cost  of  feldspar, 
mainly  for  the  use  of  the  potteries,  during  five  consecutive  years,  is 
shown  in  the  following  table : 

Table  IV. — Production  and  value  of  feldspar,  1901-1905.<^ 

[Short  tons.] 


Year. 


Cnide. 


Ground. 


Total. 


Quantity.       Value.       Quantity.       Value.     '  Quantity.  '     Value. 


1901  . 
1902.. 
1903. 
1904. 
1905  . 


9,960 

921,669 

24,781 

21,870 

56,501 

23,417 

13,432 

51,036 

28,469 

19,413 

66,714 

26, 776 

14,617 

57,976 

20,902 

9196,763 
194,923 
206,697 
199,612 
168, 181 


84.741 
46,287 
41,891 
45, 188 
36,419 


9220,422 
250,424 
256,738 
266,326 
226,167 


•  Mineral  ReBourcea  of  the  United  States,  V.  S,  Geol.  Survey,  1905. 

For  fertilizer  purposes  the  fine  grinding  of  feldspar  could  be  done 
in  iron  mills  similar  to  those  which  are  used  for  grinding  limestone 
in  the  cement  industry.  The  only  important  points  to  consider  would 
be  the  percentage  of  total  potash  present  and  the  fineness  of  gi'inding. 
At  the  present  time  there  are  few  data  available  on  the  cost  of  grind- 
ing feldspar  to  a  200-mesh  powder,  but  with  modern  machinery  there 
is  little  doubt  that  it  can  be  done  much  more  economically  than  would 
have  been  considered  possible  only  a  few  years  ago.  Under  the 
stimulus  of  the  cement  industry  a  great  development  has  been  made  in 
recent  years  in  the  methods  and  art  of  fine  grinding.  The  following 
table  is  of  interest,  as  it  shows  at  a  glance  what  the  potash  in  ground 
feldspar  would  cost  if  the  percentage  is  compared  with  a  cost  of  grind- 
ing varying  from  $1  to  $10  per  long  ton. 

Table  V. — Price  per  pound  of  potash  unit  in  feldspar. 


Potash  contained 
In  the  feldspar. 


3  per  cent.. 

4  per  cent. . 

5  per  cent.. 

6  per  cent. . 

7  per  cent.. 

8  |>er  cent.. 

9  per  cent.. 

10  per  cent. 

11  per  cent. 

12  per  cent. 

13  per  cent. 

14  per  cent. 
!.•>  per  cent. 


Cost  of  ground  feldspar  per  ton  (2,240  pounds). 


%\. 


80.015 
.011 
.009 
.007 
.006 
.005 
.005 
.004 
.0(M 
.004 
.003 
.003 

.oai 


n. 


so.  030 
.022 
.018 
.015 
.012 
.011 
.009 
.009 
.008 
.007 
.007 
.00('> 
.006 


S3. 


90.044 
.033 
.027 
.022 
.019 
.017 
.014 
.013 
.Oil 
.011 
.010 
.010 
.009 


U. 


SO.  059 
.044 
.035 
.030 
.025 
.022 
.019 
.018 
.015 
.015 
.014 
.013 
.012 


S5. 


).074 
.055 
.044 
.a37 
.032 
.02H 
.024 
.022 
.020 
.018 
.017 
.016 
.015 


S6. 


I 


SO.  089 
.067 
.053 
.045 
.038 
.032 
.029 
.027 
.023 
.022 
.021 
.019 
.018 


S7. 


SO.  104 
.078 
.062 
.ai2 
.045 
.03l» 
.0:i5 
.031 
.028 

.024 
.022 
.021 


$8. 


SO.  119 
.089 
.071 
.059 
.051 
.045 
.039 
.035 
.030 
.029 
.027 
.026 
.024 


S9. 


).184 
.100 
.080 
.067 
.057 
.060 
.044 
.040 
.034 
.033 
.081 
.029 


.027 


SIO. 

SO.  149 
.111 
.090 
.074 
.063 
.066 
.049 
.045 
.040 
.037 
.034 
.032 
.030 


The  prices  are  given  in  cents  per  pound,  so  that  if,  for  instance, 
rock  carrying  8  per  cent  of  potash  could  be  delivered  for  $9  per  ton, 
the  potash  contained  in  it  would  be  added  to  the  land  at  a  cost  of  5 
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cents  per  pound.  At  $5  per  ton  the  cost  per  pound  would  fall  to  28 
mills.  The  figures  are  of  course  only  applicable  provided  the  piotash 
in  the  ground  material  can  be  proved  available  as  a  plant  food. 

It  must  be  remembered  that  the  only  real  measure  of  available 
potash  is  that  which  is  made  use  of  by  the  crop.  It  is  not  likely  that 
all  the  potash  added,  even  in  the  form  of  soluble  potash  salts,  is 
actually  used,  and  the  amount  that  can  be  supplied  by  ground  rock  i> 
still  an  unknown  quantity. 

POSSIBLE  HABMFUL  EFFECTS  OF  GBOUND  FELBSPAK. 

The  question  is  frequently  asked  whether  tliere  is  possible  danger 
to  the  land  in  experimenting  w  ith  the  use  of  ground  feldspathic  rock 
It  is  well  known  that  in  some  cases,  notably  with  tobacco,  injurious 
effects  are  produced  by  the  continued  use  of  the  soluble  potash  salts, 
l^articularly  the  sulphate  and  muriate.  Feldspar  grains  of  variou^ 
sizes  are  normally  present  in  many  soils ;  it  does  not,  therefore,  seem 
possible  that  any  harmful  effect  could  follow  the  application  of 
groimd  rock.  As  has  been  pointed  out  in  an  earlier  portion  of  this 
paper,  feldspar  consists  of  the  alkaline  elements,  soda,  potash,  and 
lime,  combined  with  alumina  and  silica.  After  decomposition, 
hydrated  aluminum  silicate,  the  essential  base  of  all  clays,  is  left 
behind,  the  alkalis  and  the  silica  being  set  free  in  a  condition  in 
which  they  can  be  absorbed  by  the  root  action  of  plants.  It  would 
seem,  therefore,  that  whatever  the  value  of  the  results  obtained  no 
possible  harm  can  follow  the  experimental  use  of  ground  feldspar  in 
reasonable  quantities. 

EXTRACTION  OF  POTASH  FBOM  GBOUND  BOCK. 

The  discussion  of  the  use  of  ground  rock  as  a  source  of  potash  is 
not  complete  unless  it  includes  the  extraction  of  potash  by  chemical 
and  electrical  processes.  If  future  experiments  should  demonstrate 
that  fast-growing  crops  are  dependent  on  very  soluble  forms  of  potash 
the  question  of  the  extraction  of  this  element  from  ground  feldspar 
becomes  a  matter  of  importance. 

The  extraction  of  potash  from  rock  has  not  as  yet  been  accom- 
plished on  a  commercial  basis,  but  it  has  been  done  in  the  laboratory, 
and  the  method  has  been  published  in  a  recent  bulletin."  The  full 
details  of  the  investigation  are  too  technical  for  insertion  here,  but  if 
the  processes  described  could  be  carried  on  at  a  cost  low  enough,  the 
potash  in  ground  rock  could  be  rendered  sufficiently  soluble  for  all 
practical  purposes.  Briefly,  the  method  consists  in  sliming  the 
ground  feldspar  with  water  to  which  a  small  quantity  of  hydrofluoric 

a  Bui.  28,  U,  S.  Dept  of  Agriculture,  Office  of  Public  Roads. 
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acid  has  been  added.  This  slime  is  placed  inside  a  suitable  wooden 
vessel  and  a  current  of  electricity  is  passed  through  it.  The  alkali 
set  free  by  the  action  of  the  acid  is  carried  away  by  the  electric  cur- 
rent, while  the  acid  appears  to  be  used  over  and  over  again.  Finally, 
by  combining  the  acid  and  alkaline  products,  a  ijiaterial  is  obtained 
in  which  the  potash  which  has  been  set  free  is  soluble  and  available. 
It  is  hoped  that  further  investigation  will  result  in  some  method 
based  on  these  principles  for  making  the  vast  quantities  of  potash 
contained  in  feldspathic  rocks  completely  available. 

CONCLTJSION. 

A  careful  reading  of  the  foregoing  pages  will  show  that  no  claim 
has  been  made  that  ground  feldspar  is  an  efficient  substitute,  under 
all  circumstances,  for  potash  salts.  The  effort  has  Ijoen  to  present 
all  the  evidence  which  could  be  collected,  both  for  and  against  the  use 
of  ground  feldspar  as  a  fertilizer.  The  question  is  still  open,  and 
systematic  and  long-continued  experimentation  is  the  only  possible 
method  of  obtaining  conclusive  information  on  the  subject.  The  evi- 
dence so  far  obtained  appears  to  indicate  that  under  certain  condi- 
tions and  with  certain  crops  feldspar  can  be  made  useful  if  it  is 
ground  sufficiently  fine.  On  the  other  hand,  it  is  highly  probable 
that  under  other  conditions  the  addition  of  ground  feldspar  to  the 
land  would  l)e  a  useless  waste  of  money.  At  the  present  stage  of  the 
investigation  it  would  be  extremely  unwise  for  anyone  to  attempt  to 
use  ground  rock,  except  on  an  experimental  scale  that  would  not 
entail  great  financial  loss. 

The  subject  must  be  approached  conservatively,  with  due  regard  to 
business  economy.  Sensationalism  and  exaggeration  invariably  do 
harm.  It  is  extremely  unlikely  that  ground  rock  will  ever  entirely 
displace  the  use  of  potash  salts,  for  its  availability  must  inevitably 
depend  upon  many  modifying  conditions,  such  as  the  nature  of  the 
soil,  the  amount  of  moisture  present,  the  character  of  the  other  fer- 
tilizers used,  and  the  varying  root  action  of  different  crops.  With 
tobacco  the  results  so  far  obtained  have  been  encouraging,  but  it  is 
possible  that  this  plant,  which  is  a  voracious  feeder,  can  make  use  of 
the  potash  in  fine-ground  feldspar  to  a  greater  extent  than  other  fast- 
growing  crops,  such  as  potatoes  and  the  cereals,  some  of  which  mature 
in  practically  sixty  days  and  must  therefore  find  their  plant  food  in 
a  highly  available  condition. 
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U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  D.  C,  April  13,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith  a  manuscript  entitled 
"  The  Relation  of  the  Composition  of  the  Leaf  to  the  Burning  Quali- 
ties of  Tobacco,"  by  Dr.  Wightman  W.  Garner,  Scientific  Assistant 
in  the  Tobacco  Breeding  Investigations  of  this  Bureau. 

This  paper  contains  much  information  of  importance  to  growers, 
manufacturers,  and  tobacco  breeders  on  points  which  have  heretofore 
been  very  imperfectly  understood.  I  would  therefore  recommend 
the  publication  of  the  manuscript  as  Bulletin  No.  105  of  the  series  of 
this  Bureau. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bvreaii. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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THE  RELATION  OF  THE  COMPOSITION  OF  THE 
LEAF  TO  THE  BURNING  QUALITIES  OF  TOBACCO. 


INTBOBUGTIOH. 

Of  the  many  requirements  for  a  firgt-class  smoking  tobacco,  whether 
for  pipe  or  cigar,  good  burning  qualities  may  be  said  to  be  most  im- 
portant. Not  only  are  these  essential  in  themselves,  but  the  character 
of  the  combustion  and  the  conditions  imder  which  it  takes  place 
constitute  one  of  the  principal  factors  which  control  the  aroma. 
The  widest  variation  is  found  among  samples  of  tobacco  as  regards 
the  burning  qualities,  and  it  frequently  happens  that  an  entire  crop 
of  the  best  quality  in  other  respects  is  rendered  almost  valueless  be- 
cause it  will  not  burn.  The  ultimate  cause  of  this  variation  in 
burning  qualities  must  be  sought  in  differences  in  chemical  com- 
position. Experience  has  shown  that  the  chemical  composition  of 
tobacco,  as  reflected  in  its  burning  qualities,  is  greatly  influenced 
by  the  character  of  the  soil,  the  climate,  wet  and  dry  seasons,  and  the 
kind  of  fertilizers  applied  to  the  soil.  Moreover,  there  is  good  reason 
to  believe  that  certain  strains  or  types  of  tobacco  possess  the  power  of 
appropriating  from  the  soil  those  constituents  conducive  to  a  good 
burn,  while  other  closely  related  types  under  the  same  conditions  are 
lacking  in  this  power. 

It  is  evident,  therefore,  that  an  accurate  knowledge  of  the  chemical 
characteristics  of  good  and  bad  burning  tobaccos  is  of  fundamental 
importance  in  deciding  upon  the  proper  selection  of  soils  and  fertiliz- 
ers in  order  to  get  the  best  results.  It  is  highly  probable  also  that  such 
information  would  prove  of  great  assistance  in  tobacco  breeding  in 
establishing  strains  possessing  specially  good  burning  qualities.  Fi- 
nally, it  is  well  known  that  independently  of  the  successful  growing 
of  a  good  tobacco  crop  the  curing  and  fermentation  are  important 
factors  in  developing  a  good  burn,  and  with  a  more  complete  knowl- 
edge of  the  chemical  changes  taking  place  in  these  processes  further 
improvements  in  the  methods  now  in  use  may  be  expected,  for  with 
better  information  as  to  the  changes  to  be  effected  it  will  be  much 
easier  to  develop  the  best  methods  for  obtaining  these  results. 
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As  applied  to  tobacco,  the  term  ''  burning  qualities  "  is  a  compre- 
hensive one,  including  several  different  elements,  chief  of  which  are 
the  fire-holding  capacity,  the  evenness  and  completeness  of  the  bum, 
and  the  character  of  the  ash.  The  fire-holding  capacity  refers  sim- 
ply to  the  length  of  time  the  tobacco  will  continue  to  burn.  Fre- 
quently samples  of  tobacco  which  possess  a  satisfactory  fire-holding 
capacity  show  a  tendency  to  carbonize,  or  "  coal,"  in  advance  of  the 
burning  area  and  will  not  burn  evenly.  In  some  cases  these  defects 
appear  to  be  due  to  injudicious  combinations  of  the  three  component 
parts  of  the  cigar,  namely,  the  filler,  the  binder,  and  the  wrapper; 
in  other  cases  the  cause  lies  in  the  chemical  composition  of  the  leaf. 
As  to  the  quality  of  the  ash,  the  important  characteristics  are  the 
color  and  the  firmness  or  cohesiveness.  There  is  an  essential  differ- 
ence between  the  combustion  of  most  substances  and  the  burning  of 
tobacco.  In  the  first  case,  the  substance  when  ignited  burns  with  a 
flame,  and  as  soon  as  the  flame  is  extinguished  the  combustion  ceases. 
On  the  other  hand,  tobacco  of  good  quality  will  not  bum  with  a 
flame,  but  will  continue  to  glow  almost  indefinitely. 

It  may  be  said  in  general  that  those  substances  which  show  the 
greatest  tendency  to  burn  with  a  flame  have  the  least  capacity  for 
glowing,  and  vice  versa,  and  this  rule  is  applicable  to  different  kinds 
of  tobacco,  for  in  cases  of  very  rank  growth  where  the  leaf  is  thick 
and  coarse  or  in  any  tobacco  markedly  deficient  in  mineral  constitu- 
ents there  is  a  decided  tendency  to  bum  with  a  flame,  whereas  the 
capacity  for  glowing  is  lacking.  The  differences  in  the  two  kinds 
of  combustion  are  well  illustrated  by  the  case  of  coal  and  its  decom- 
position products  when  subjected  to  dry  distillation.  The  volatile 
products,  the  larger  portion  of  which  goes  to  make  up  the  illiuninat- 
ing  gas,  are  inflammable,  while  the  residual  coke,  consisting  essen- 
tially of  carbon,  yields  no  flame  when  burned,  but  under  favorable 
conditions  will  continue  to  glow  until  consumed.  Now,  in  the  burn- 
ing cigar  these  two  processes  are  both  going  on  simultaneously  and 
more  or  less  independently  of  one  another.  The  organic  constituents 
of  the  leaf  in  the  region  immediately  in  advance  of  the  burning  area 
are  undergoing  the  process  of  dry  distillation,  in  which  the  volatile 
products  for  the  most  part  escape  and  appear  in  the  smoke.  More- 
over, it  is  this  process  which  gives  rise  to  the  aroma.  As  the  fire 
advances,  the  residue  from  the  distillation,  which  consists  of  the 
mineral  constituents  of  the  tobacco,  together  with  more  or  less  car- 
bon and  stable  organic  condensation  products,  becomes  incandescent, 
and  the  glow  continues  until  practically  all  of  the  combustible  matter 
is  consumed,  leaving  as  the  final  residue  the  ash.  If  certain  of  the 
mineral  constituents  of  the  tobacco  which  interfere  with  the  com- 
bustion predominate,  the  resulting  ash  will  be  dark  in  color,  while  if 
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others  which  favor  the  complete  combustion  predominate,  the  ash 
uvill  be  white,  or  very  nearly  so. 

From  what  has  been  said  it  is  perhaps  not  surprising  that  the  rela- 
tion of  the  chemical  composition  to  the  burning  qualities  of  tobacco 
early  attracted  the  attention  of  agricultural  chemists,  and  this  prob- 
lem has  led  to  a  large  number  of  purely  chemical  investigations,  as 
^-ell  as  practical  field  experiments.  But  although  more  than  fifty 
years  have  elapsed  since  the  publication  of  the  first  important  paper 
on  the  subject,  by  Schlosing,  no  one  has  as  yet  been  able  to  offer  a 
satisfactory  explanation  of  the  conduct  of  different  kinds  of  tobacco 
as  regards  their  burning  qualities.  Many  theories  have  been  put  for- 
Avard  from  time  to  time,  but  they  have  all  proved  to  be  either  funda- 
mentally erroneous  or  inadequate  to  explain  all  the  facts.  Except  a 
few  general  relations  which  have  been  pretty  fully  established,  the 
results  obtained  by  different  investigators  have  led  to  widely  different 
and  oftentimes  contradictory  conclusions.  It  will  not  be  necessary  to 
discuss  or  even  mention  here  all  the  work  which  has  been  published 
on  this  important  subject,  and  only  those  facts  which  seem  to  be  best 
supported  will  be  briefly  reviewed. 

In  comparing  the  composition  of  the  tobacco  plant  with  that  of 
other  agricultural  crops,  the  most  striking  characteristic  is  its  re- 
markably high  content  of  mineral  matter,  commonly  spoken  of  as 
the  ash.  In  some  cases  the  ash  content  reaches  25  per  cent  of  the 
total  weight  of  the  dry  tobacco  leaf,  and  the  average  is  well  above  15 
per  cent.  For  this  reason  by  far  the  greater  portion  of  the  work  of 
chemists  on  tobacco  has  been  devoted  to  the  study  of  the  composition 
of  this  ash. 

Broadly  speaking,  there  are  two  methods  of  attacking  the  problem 
of  the  relation  of  the  composition  to  the  burn,  one  of  which  may  be 
called  the  analytical  and  the  other  the  synthetical.  Nearly  all  of  the 
investigations  on  this  subject  fall  under  the  head  of  the  analytical 
method,  which  consists  simply  in  making  comparative  analyses  of 
samples  of  tobacco  having  good  and  poor  burning  qualities,  and  at- 
tempting to  trace  the  relation  between  the  differences  in  composition 
and  the  good  and  bad  burning  qualities.  An  examination  of  the 
composition  of  a  typical  tobacco  ash  will  show  how  extremely  diffi- 
cult it  is  to  draw  any  positive  conclusions  from  any  set  of  analyses 
which  will  not  be  subsequently  contradicted  by  other  analyses. 

In  the  first  place,  there  are  present  in  tobacco  three  inorganic  acids 
and  three  bases,  all  of  which  occur  in  sufficient  quantities  to  exert  an 
important  influence  on  the  burn  and  all  of  which  are  subject  to  wide 
variations  in  quantity  in  different  tobaccos.  With  such  complex 
variations  it  is  almost  impossible  to  single  out  those  differences  which 
really  exert  determinative  influences  on  the  burn.    But  more  impor- 
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tant  still,  with  so  many  acids  and  bases  present  in  the  leaf,  there  is  the 
possibility  of  very  considerable  differences  in  the  distribution  of  the 
latter  among  the  former,  and  in  some  cases  these  differences  would 
certainly  exert  a  very  important  influence  on  the  burning  qualities. 
It  is  quite  impossible,  however,  to  obtain  any  information  as  to  the 
way  in  which  the  bases  are  distributed  between  the  acids  in  different 
tobaccos  by  any  available  methods  for  the  analysis  of  the  ash.  A 
very  large  number  of  analyses  have  been  made  of  the  ash  of  various 
sorts  of  tobacco  grown  in  different  parts  of  the  world,  but  no  one  has 
been  able  to  point  out  any  constant  relation  between  the  varying 
quantities  of  the  constituents  of  the  ash  and  the  differences  in 
burning  qualities. 

It  is  to  be  regretted  that  in  all  these  analyses  no  attempt  has  been 
made  to  distinguish  between  the  sulphur  existing  in  the  plant  as 
sulphate  and  that  combined  with  organic  compounds,  although  it 
has  long  been  recognized  that  both  forms  are  actually  present,  and  in 
the  case  of  some  plants  it  has  been  found  that  the  content  of  organic 
sulphur  is  much  greater  than  that  of  sulphates.  By  the  methods 
commonly  used  in  the  preparation  of  the  ash  for  analysis,  varying 
proportions  of  this  organic  sulphur  are  oxidized  to  sulphuric  acid, 
while  the  remainder  is  lost;  hence  such  analyses  are  valueless  as  a 
measure  of  the  quantity  of  sulphate  originally  contained  in  the 
sample. 

As  opposed  to  the  method  of  directly  analyzing  samples  of  tobacco 
with  good  and  bad  burning  qualities,  what  may  be  called  the  "  syn- 
thetical method  "  consists  in  determining  the  effect  on  the  bum  of 
adding  to  tobacco  or  some  other  suitable  substance  those  compounds 
normally  occurring  in  the  leaf.  It  is  difficult  to  get  quantitative 
results  in  this  way,  but,  on  the  other  hand,  positive  results  in  a  quali- 
tative way  can  be  obtained,  which  in  the  case  of  any  one  constituent 
added  are  largely  independent  of  the  effects  of  the  other  constituents. 
In  this  way  conclusions  are  based  on  direct  experiment  and  do  not 
depend  on  the  differentiation  of  several  factors  operating  simultane- 
ously and  perhaps  in  opposite  directions. 

Schlosing  *  was  the  first  investigator  to  study  the  problem  by  this 
method.  He  showed  that  the  fire-holding  capacity  is  not  propor- 
tional to  the  amount  of  potassium  nitrate,  and  concluded  that  potash 
in  combination  with  organic  acids  is  the  principal  factor  favoring 
this  property.  If  the  potash  is  combined  wath  sulphuric  acid  and 
chlorin  and  the  organic  acids  are  in  combination  with  lime,  a  poor 
burn  results;  hence  a  tobacco  with  good  burning  qualities  contains 
potash  in  excess  of  that  equivalent  to  the  sulphuric  and  hydrochloric 
acids.     Schlosing  attributed  the  beneficial  action  of  the  potash  salts 
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of  the  organic  acids  to  their  peculiar  property  of  swelling  up  to 
many  times  their  original  volume  and  thus  yielding  a  porous  mass  of 
finely  divided  carbon  when  decomposed  by  heat. 

Nessler"  made  a  large  number  of  experiments  on  the  effects  of 
various  salts  on  the  glowing  capacity  of  filter  paper,  his  method 
l>eing  simply  to  impregnate  strips  of  the  paper  with  solutions  of  the 
salts  of  definite  strength.  His  principal  conclusions  are  (1)  that 
potash,  especially  in  the  form  of  sulphate  and  carbonate,  acts  very 
favorably  on  the  fire-holding  capacity,  while  lime  and  magnesia  exert 
no  marked  effect  except  to  whiten  the  ash;  (2)  that  chlorids  are  very 
injurious,  and  (3)  that  potassium  nitrate  gives  a  quick  but  incom- 
plete combustion,  while  calcium  and  magnesium  nitrates  act  very 
favorably.  Nessler  admits  that  the  organic  potash  salts  favor  the 
fire-holding  capacity,  but  combats  the  theory  of  Schlosing  in  ex- 
planation of  their  favorable  action.  He  points  out  that  the  ease  with 
which  these  salts  are  decomposed  by  heat  leads  to  carbonization,  or 
"'  coaling,"  of  the  tobacco  in  advance  of  the  burning  area,  which  is  a 
very  undesirable  property;  and,  moreover,  that  potassium  sulphate, 
entirely  lacking  the  property  of  swelling  and  yielding  a  carbonace- 
ous residue  when  heated,  also  exerts  a  markedly  beneficial  influence 
on  the  fire-holding  capacity.  Nessler  assumes  that  the  favorable  ac- 
tion of  potash  salts  is  due  to  the  formation  of  a  small  amount  of 
free  potassium  during  the  combustion,  which  serves  as  an  energetic 
oxygen  carrier ;  or,  in  other  words,  it  is  simply  a  catalytic  action. 

Mayer  ^  has  supplemented  this  work  by  inchiding  in  his  experi- 
ments many  organic  compounds,  and  concludes  in  general  that  these 
latter  favor  the  burning  with  a  flame,  while  they  decrease  the  glowing 
capacity.  The  inorganic  salts  in  general,  especially  those  of  potas- 
sium, favor  the  glowing  capacity. 

Nessler  and  Mayer  based  their  conclusions  on  the  supposition  that 
the  compounds  tested  would  exert  the  same  influence  on  tobacco  as  on 
filter  paper,  but  this  is  by  no  means  the  case.  The  chief  reason  for 
this  appears  to  be  in  the  relative  sensibility  of  filter  paper  and  tobacco 
toward  the  salts  affecting  the  glowing  capacity.  Filter  paper,  which 
is  almost  pure  cellulose,  is  extremely  sensitive  toward  metallic  salts, 
and  when  moistened  with  a  solution  of  any  of  the  potash  salts  con- 
taining even  as  low  as  .25  per  cent  of  potash  will  continue  to  glow 
indefinitely,  while,  on  the  other  hand,  ten  times  this  quantity  may 
entirely  destroy  this  property.  Tobacco  contains,  besides  cellulose, 
many  other  organic  substances  which  are  far  less  combustible,  and 
hence  requires  much  larger  quantities  of  these  salts  to  produce  appre- 
ciable effects  on  the  burning  qualities.  For  example,  small  quanti- 
ties of  potassium  chlorid  greatly  improve  the  glowing  capacity  of 

o  Landw.  Vers.  Stat,  19,  309.  ^  Landw.  .Vera.  Stat,  38,  12G. 
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filter  paper,  but  when  applied  to  tobacco  in  sufficient  quantities  to 
influence  the  bum  the  effect  is  veiy  injurious.  Conclusive  results 
can  not  therefore  be  obtained  by  the  use  of  filter  paper  alone; 
nevertheless  they  are  of  value  as  supplementing  the  test  applied 
directly  to  the  tobacco. 

Dr.  E.  H.  Jenkins  ^  determined  the  amounts  of  potassium  carbonate 
in  the  ash  of  a  number  of  different  types  of  tobacco,  which  is  a  rough 
measure  of  the  quantities  of  organic  potash  salts  originally  present 
in  the  unbumed  tobaccos.  No  constant  relation  was  found  to  exist 
between  the  amount  of  carbonate  and  the  fire-holding  capacity,  and 
Jenkins  concludes  that  the  burning  qualities  are  largely  influenced 
by  the  organic  constituents  of  the  tobacco. 

Van  Bemmelen  *  maintains  that  the  glowing  capacity  is  governed 
by  the  relative  quantities  of  alkali  and  of  hydrochloric  and  sulphuric 
acids — expressed  in  chemical  equivalents — in  the  tobacco.  In  good- 
burning  samples  the  potash  is  largely  in  excess  of  the  acids,  while 
in  the  bad-burning  samples  the  acids  are  equal  to  or  in  excess  of  the 
alkali.  Apparent  exceptions  to  this  rule  are  explained  by  the  as- 
sumption that  the  potash  may  be  partly  replaced  by  lime  and  mag- 
nesia. This  theory  appears  to  be  the  nearest  approach  to  the  true 
explanation  of  the  cause  of  the  good  and  bad  burning  qualities  of 
tobacco  of  any  yet  offered,  but  the  assumption  that  the  favorable 
influence  of  the  potash  on  the  bum  may  be  also  exerted  to  any  con- 
siderable extent  by  lime  and  magnesia  under  certain  conditions  is 
contrary  to  the  evidence  bearing  on  this  point. 

Fesca  ^  from  his  studies  of  Japanese  tobacco,  concludes  that  chlorin 
and  sulphur  have  a  very  unfavorable  influence  on  the  burn,  but 
phosphorus  is  indifferent. 

Barths  *  agrees  in  general  with  the  conclusions  reached  by  Nessler 
and  Mayer,  and  believes  that  the  beneficial  effect  of  potash  salts  are 
produced  by  the  reduction  of  the  potash  compounds  to  potassium 
oxid  and  free  potassium,  which  serve  as  energetic  oxygen  carriers, 
as  was  suggested  by  Nessler.  The  injurious  effects  of  certain  inor- 
ganic salts  are  due  either  to  their  nonreducibility  or  to  their  easy 
fusibility.  The  alkali  phosphates  are  regarded  as  particularly  inju- 
rious because  of  their  easy  fusibility. 

Summarizing  the  results  obtained  by  the  investigators  mentioned, 
it  is  evident  that  the  only  two  facts  which  have  not  been  disputed 
are  (1)  that  chlorin  injures  the  fire-holding  capacity  and  (2)  that 
potash  favors  this  property. 

The  effects  of  sulphates  and  phosphates  and  the  relative  value  of 
the  different  salts  of  potash  in  promoting  the  fire-holding  capacity 

aAnn.  Rpt.  Conn.  Agr.  Expt.  Sta.,  1884,  p.  96.        c  r^ndw.  Jahrb.,  1888.  329. 
^  Landw.  Vers.  Stat.,  37»  409.  *  Landw.  Vers.  Stat,  39. 81. 
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are  disputed  points.  The  same  is  true  also  of  the  effects  of  lime  and 
magnesia  on  the  burning  qualities.  The  two  facts  which  have  not 
been  contradicted  are  insufficient  in  themselves  to  explain  the  burn- 
ing qualities  of  different  samples  of  tobacco,  for  it  rarely  happens 
that  tobacco  contains  enough  chlorin  to  produce  any  injurious  effects, 
and  it  frequently  happens  that  samples  very  rich  in  potash  have  a 
I>oor  bum,  while  others  comparatively  poor  in  this  constituent  show 
excellent  burning  qualities. 

It  seemed  quite  possible  that  some  further  light  might  be  thrown 
on  the  subject  by  extracting  different  samples  of  tobacco  with  various 
solvents  and  noting  the  effect  on  the  burning  qualities.  It  should  be 
stated  here  that  all  samples  of  tobacco  used  in  the  experiments  de- 
scribed in  this  paper  had  been  thoroughly  fermented,  and  the  results 
are  not  intended  to  be  applied  to  unfermented  tobacco.  Extraction 
of  various  samples  with  petroleum  ether  and  with  ordinary  ethyl  or 
sulphuric  ether  did  not  appreciably  affect  the  burning  qualities. 
When  strong  alcohol  was  used  as  the  solvent  the  same  result  was 
obtained,  except  in  a  single  case,  where  the  fire-holding  capacity  was 
considerably  improved  by  the  extraction. 

More  striking  results  are  obtained  when  tobacco  is  extracted  with 
water.  The  following  simple  experiment  is  very  interesting  and 
instructive:  A  leaf  of  tobacco  having  a  good  glowing  capacity  is 
divided  along  the  midrib  into  two  parts,  one  of  which  is  extracted 
for  forty-eight  hours  with  a  comparatively  large  volume  of  distilled 
water.  After  being  dried  the  extracted  portion  of  the  leaf  will  be 
found  to  have  entirely  lost  its  glowing  capacity.  Now,  if  the  extract 
Ife  evaporated  down  to  a  very  small  volume  and  a  bit  of  the  extracted 
leaf  saturated  therewith  and  dried,  it  will  once  more  show  a  good 
lire-holding  capacity.  Whether  this  is  less  or  greater  than  the  orig- 
inal leaf  possessed  will  depend,  of  course,  on  the  concentration  of  the 
extract.  This  extract  will  further  impart  a  good  burn  to  filter  paper 
and  to  other  samples  of  tobacco  showing  poor  burning  qualities. 
This  simple  experiment  seems  to  prove  conclusively  that  the  active 
principle  or  principles  in  imparting  to  the  tobacco  leaf  its  capacity 
for  holding  fire  can  be  extracted  with  water. 

The  problem,  then,  is  to  determine  the  composition  of  the  extract 
and  to  discover  which  of  its  constituents  contribute  to  the  burning 
qualities  of  the  tobacco.  One  hundred  grams  of  tobacco  having  a 
good  bum  were  extracted  with  1  liter  of  distilled  water;  the  extract 
was  poured  off  and  the  tobacco  again  extracted  with  the  same  quan- 
tity of  water  for  twenty-four  hours  longer.  The  extracts  thus  ob- 
tained were  combined,  filtered,  and  evaporated  to  about  150  c.  c. 
During  the  evaporation  a  considerable  quantity  of  calcium  citrate 
separated  out,  which  was  removed  by  filtration.    The  filtrate  was 
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made  up  to  200  c.  c.  and  aliquot  portions  were  taken  for  analyses. 
The  principal  constituents  of  the  extract  are  the  chlorid,  sulphate, 
nitrate,  citrate,  and  malate  of  potassium,  together  with  ammonium 
and  nicotine  salts  and  small  quantities  of  lime  and  magnesia.  For 
comparison,  the  ash  of  the  extracted  tobacco  was  also  examined  and 
it  was  found  that  practically  all  of  the  phosphoric  acid,  about  one- 
half  of  the  magnesia,  all  of  the  oxalic  acid,  and  the  greater  portion 
of  the  lime  remain  in  the  leaf,  while  the  extract  contains  nearly  all 
the  chlorin,  all  the  potash,  malic,  citric,  and  nitric  acids,  and  most 
of  the  sulphuric  acid.  About  one-half  of  the  total  ash  is  extracted 
from  the  leaf  by  this  process,  and  this  seems  to  contain  all  the  con- 
stituents which  impart  to  the  tobacco  the  capacity  for  holding  fire. 

An  extract  of  a  tobacco  having  poor  burning  qualities  was  pre- 
pared in  the  same  way,  and  it  also  showed  the  power  to  impart  the 
capacity  for  holding  fire,  but  as  nearly  as  could  be  measured  this 
power  was  only  about  one-fifth  of  that  shown  by  the  extract  from 
the  tobacco  having  good  burning  qualities.  It  differed  from  the 
latter  as  regards  composition  in  that  it  contained  about  five  times  as 
much  sulphuric  acid,  twice  as  much  magnesia,  and  considerably  less 
nitric  acid.  The  total  quantity  of  potash  was  about  the  same  in  the 
two  extracts,  so  that  the  extract  from  the  tobacco  with  poor  burning 
qualities  contained  much  less  potash  in  combination  with  the  organic 
acids.  The  difference  in  composition  of  these  extracts,  then,  obtained 
from  tobaccos  having  good  and  bad  burning  qualities,  indicates  that 
the  principal  factor  favoring  the  burn  is  the  potash  in  excess  of  the 
amount  required  for  combining  with  the  mineral  acids. 

EFFECTS  OF  THE  VABIOUS  CONSTITaEirTS  OF  THE  ASH  ON  THE 

BTTBJTING  aUAIilTIES  OF  TOBACCO. 

The  experiments  previously  described  show  conclusively  that  those 
compounds  which  are  most  important  in  promoting  the  bum  of 
tobacco  can  be  removed  by  extraction  with  water;  but  the  water 
extract  is  a  complex  mixture  of  salts,  and  it  is  therefore  desirable 
to  determine  the  relative  effects  of  each  of  these  constituents.  In 
order  to  do  this,  solutions  of  certain  definite  strength  were  prepared 
of  all  of  the  salts  which  are  found  in  the  extract,  and  the  effects  of 
all  these  on  the  burning  qualities  of  various  samples  of  tobacco  when 
applied  singly  or  in  combination  were  noted.  In  testing  the  effects 
of  any  one  base  combined  with  the  different  acids  the  solutions  were 
all  made  of  such  strength  that  the  quantity  of  the  basic  element  was 
always  the  same,  regardless  of  the  molecular  weights  of  the  salts  used 
in  the  experiments.  The  salt  solutions  were  applied  to  small  strips 
of  the  leaf,  either  by  placing  them  in  a  watch  glass  and  pouring  over 
them  a  quantity  of  the  solution  to  be  tested  just  sufficient  to  thor- 
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oughly  saturate  them,  thus  avoiding  any  leaching  out  of  the  soluble 
constituents  of  the  leaf,  or  by  spraying  the  strips  and  allowing  them 
to  stand  in  a  moist  atmosphere  until  the  solution  had  diffused  through 
the  leaf.  In  every  case  a  strip  of  the  leaf  adjoining  the  portion 
treated  with  the  solution  was  reserved  for  comparison.  The  tests  on 
different  samples  of  tobacco  did  not  always  agree,  as  was  to  be 
expected,  since  the  quantities  of  the  various  salts  already  present  in 
the  leaf  are  subject  to  wide  variation,  and  these  differences  in  some 
cases  may  overshadow  the  effects  of  the  salt  added.  For  the  same 
reason  the  concentration  of  the  solution  added  must  be  taken  into 
account.  To  overcome  these  factors  it  is  necessary  to  apply  each 
test  to  a  number  of  different  samples  of  tobacco.  The  tests  on 
tobacco  were  always  further  supplemented  with  similar  experiments 
on  strips  of  filter  paper. 

There  are  three  base-forming  elements  which  occur  in  tobacco  in 
sufficient  quantities  to  require  consideration — potassium,  calcium,  and 
magnesium — while  the  important  mineral  acids  are  sulphuric,  phos- 
phoric, hydrochloric,  and  nitric,  and  the  chief  organic  acids  are  citric, 
malic,  and  oxalic.  Little  is  known  of  the  actual  distribution  of  the 
three  bases  among  the  acids  and  so  it  is  necessary  to  test  all  of  the  pos- 
sible combinations.  It  is  probable,  however,  that  the  sulphuric, 
nitric,  and  hydrochloric  acids  are  for  the  most  part  combined  with 
potash  so  far  as  the  quantity  of  this  base  present  will  suffice  to  neu- 
tralize these  acids  and  that  any  excess  of  potash  would  be  in  combina- 
tion with  the  organic  acids.  All  of  the  oxalic  acid  appears  to  be 
combined  with  lime.  If  the  acids  and  bases  were  allowed  to  interact 
in  the  presence  of  water,  the  distribution  of  the  latter  among  the 
former  would  be  controlled  simply  by  the  relative  solubilities  of  the 
resulting  salts  and  the  strengths  of  the  acids  and  bases ;  but  during  the 
life  processes  of  the  plant,  which  do  not  cease  until  some  time  after 
the  tobacco  has  been  placed  in  the  curing  shed,  other  forces  come  into 
play,  and  it  hardly  seems  probable  that  there  is  sufficient  water  left 
in  the  leaf  after  the  life  activities  have  ceased  to  permit  of  a  readjust- 
ment between  the  acids  and  bases  according  to  purely  chemical  forces. 

POTASSIUM. 

All  the  salts  of  potassium  are  soluble,  so  that  there  is  no  difficulty 
in  testing  the  salts  at  any  desired  concentration.  Those  most  used 
for  applying  the  tests  to  tobacco  contained  1  per  cent  and  2  per  cent, 
respectively,  of  potassium,  while  for  tests  with  filter  paper  much 
weaker  solutions  gave  the  best  results.  In  the  case  of  the  chlorid  it 
was  found  that  the  addition  of  comparatively  large  quantities  prac- 
tically destroyed  the  burning  qualities  of  tobacco,  while  moderate 
amounts  caused  very  incomplete  combustion,  leaving  a  heavy  black 
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residue.  While  chlorin  is  undoubtedly  injurious,  these  experiments 
all  indicated  that  it  requires  larger  quantities  to  seriously  affect  the 
burning  qualities  than  is  commonly  supposed.  The  sulphate,  when 
added  in  any  considerable  quantity,  invariably  injured  the  burning 
qualities  very  markedly,  acting  in  this  respect  very  much  like  the 
chlorid  but  to  a  lesser  degree.  The  conclusion  reached  by  Nessler 
that  potassium  sulphate  is  highly  beneficial,  which  was  based  on  ex- 
periments with  filter  paper,  is  thus  shown  to  be  erroneous.  Potassium 
nitrate  in  large  quantities  causes  tobacco  to  bum  explosively  and  the 
combustion  is  incomplete;  in  smaller  quantities  it  exerts  a  distinct- 
ively beneficial  action,  but  not  more  so  than  some  other  potash  salts. 
The  quantity  of  potash  combined  with  nitric  acid  in  tobacco  is  gen- 
erally comparatively  small,  and  other  forms  of  potash  are  more  im- 
portant in  promoting  the  fire-holding  capacity.  As  regards  the  phos- 
phates, only  the  dipotassium  salt  need  be  considered,  and  this  appears 
to  be  practically  neutral  in  its  action,  neither  promoting  nor  hinder- 
ing the  fire-holding  capacity.  Moreover,  as  compared  with  the  other 
important  acids  the  quantity  of  phosphoric  acid  is  nearly  always 
smajl.  The  oxalate,  citrate,  malate,  and  acetate  of  potash  all  showed 
very  beneficial  effects  in  every  case,  though  much  larger  quantities 
were  required  for  some  samples  of  tobacco  than  for  others.  Exces- 
sive amounts  of  these  salts,  on  the  other  hand,  injured  the  burning 
qualities,  especially  as  regards  the  character  of  the  ash.  Also  when 
applied  to  filter  paper  in  small  quantities  the  latter  acquires  a  good 
fire-holding  capacity,  whereas  large  amounts  again  destroy  this 
property.  The  acetate  is  considerably  less  efficient  in  improving  the 
fire-holding  capacity  than  the  other  three  organic  salts,  probably 
on  account  of  its  greater  stability. 

CALCIUM. 

Considerable  difficulty  is  met  with  in  getting  accurate  tests  with 
the  calcium  salts  because  nearly  all  of  them  are  difficultly  soluble^ 
and  hence  solutions  can  not  be  obtained  of  sufficient  strength  to  give 
decided  results.  Only  the  chlorid,  nitrate,  and  acetate  are  easily 
soluble,  and  of  these  the  nitrate  shows  an  anomalous  conduct,  and  so 
the  results  obtained  with  this  salt  are  not  specially  significant.  In  the 
case  of  the  insoluble  salts,  emulsions  were  applied  to  the  tobacco,  but 
of  course  results  obtained  in  this  way  are  not  as  reliable  as  those  se- 
cured by  use  of  solutions.  The  chlorid  of  calcium  is  very  injurious 
to  the  fire-holding  capacity  and  decidedly  more  so  than  the  potas- 
sium salt,  so  that  even  small  quantities  destroy  this  property.  Cal- 
cium sulphate  in  moderate  quantities  injures  the  bum  markedly  and 
to  a  greater  extent  than  the  corresponding  potassium  salt.  The  effect 
of  the  nitrate  of  calcium  on  the  burn  is  somewhat  surprising.    If  a 
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sample  of  tobacco  with  good  burning  qualities  is  saturated  with  a 
10  per  cent  solution  of  the  nitrate  and  dried,  it  burns  with  extreme 
rapidity,  almost  explosively,  and  gives  a  remarkably  white  ash,  while 
with  samples  of  tobacco  with  poor  burning  qualities  scarcely  any 
beneficial  effects  are  produced.  More  dilute  solutions,  such  as  were^ 
used  in  the  case  of  the  other  salts,  do  not  produce  any  appreciable 
effects.  Moreover,  it  requires  a  concentrated  solution  to  impart  to 
filter  paper  a  good  fire-holding  capacity.  It  seems  likely  that  the 
effects  of  the  concentrated  solution  on  the  tobacco  with  the  good 
burning  qualities  are  due  largely  to  reaction  of  the  calcium  nitrate 
with  potash  salts  in.  the  leaf.  So  far  as  could  be  determined  no 
marked  effects  are  produced  by  adding  calcium  phosphate  to  tobacco. 
The  acetate  of  calcium  is  of  special  interest  because  it  is  readily  sol- 
uble and  thus  furnishes  an  opportunity  of  comparing  the  relative 
effects  of  potassium,  calcium,  and  magnesium  on  the  burning  quali- 
ties. Of  a  large  number  of  samples  of  tobacco  tested  a  few  were  im- 
proved by  the  acetate,  but  the  greater  number  w^ere  scarcely  affected 
as  regards  the  capacity  for  holding  fire.  In  every  case,  however,  the 
color  of  the  ash  w^s  very  materially  improved.  None  of  the  remain- 
ing salts  of  calcium  to  be  considered  are  easily  soluble,  but  so  far  as 
could  be  determined  they  neither  injure  nor  improve  the  fire-holding 
capacity  to  any  considerable  extent,  but  all  give  a  decidedly  whiter 
ash. 

MAGNESIUM. 

All  the  salts  of  magnesium  are  readily  soluble  except  the  phos- 
phates, and  so  it  is  much  easier  to  get  satisfactory  results  with  them 
than  is  the  case  with  the  calcium  compounds.  The  chlorid  and  sul- 
phate are  both  very  decidedly  injurious  to  the  burn,  and  the  addition 
of  even  small  quantities  will  destroy  the  glowing  capacity  of  tobacco 
having  the  very  best  burning  qualities.  The  sulphate  is  much  more 
injurious  than  the  corresponding  calcium  salt.  The  nitrate  acts  verj^ 
much  like  the  calcium  compound,  but  its  action  when  applied  in  con- 
centrated solution  is  less  marked.  When  applied  to  filter  paper  it 
shows  the  peculiar  property  of  charring  the  paper  in  wave-like  forms 
much  in  advance  of  the  burning  portion.  The  phosphate  of  mag- 
nesium appears  to  be  more  injurious  to  the  bum  than  the  correspond- 
ing calcium  compound.  The  acetate  was  found  to  injure  the  burning 
qualities  in  every  case,  but  to  a  lesser  extent  than  the  inorganic  salts. 
The  citrate,  malate,  and  oxalate  in  a  few  cases  did  not  interfere  wnth 
the  bum,  but  in  the  greater  number  harmful  effects  were  observed. 
All  of  the  salts  of  magnesium,  like  those  of  calcium,  tend  to  produce 
a  white  ash. 
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MINERAL  AND  ORGANIC  ACIDS. 

In  describing  the  results  of  the  tests  with  the  various  salts  these 

have  been  grouped  under  the  heads  of  the  three  bases,  potassium, 

calcium,  and  magnesium,  but  it  is  also  instructive  to  consider  them 

*  arranged  according  to  the  acids  with  which  these  bases  are  combined. 

Cfdorids, — All  of  the  chlorids  injure  the  burn,  but  that  of  potaf^ 
slum  much  less  than  the  calcium  and  magnesium  salts. 

Sulphates, — All  of  the  sulphates  injure  the  fire-holding  capacity, 
but  to  very  different  degrees.  The  potash  salt  is  decidedly  less  harm- 
ful than  that  of  calcium,  while  the  magnesium  compound  is  remark* 
ably  injurious,  being  comparable  with  the  chlorids  in  this  respect. 

Nitrates. — ^The  potash  salt  is  very  favorable  to  the  burn,  but  the 
calcium  and  magnesium  compounds  produce  little  effect  except  when 
present  in  very  large  quantities. 

Phosphates, — Di potassium  phosphate  is  practically  neutral  in  its 
effect,  while  the  calcium  and  magnesium  salts  are  somewhat  harmful. 

Salts  of  organic  acids, — The  potassium  salts  are  very  favorable  to 
the  burn,  the  calcium  salts  are  slightly  beneficial,  and  the  magnesium 
salts  are  somewhat  injurious. 

It  would  seem  from  these  results  that  the  effect  on  the  fire-holding 
capacity  of  any  element  entering  into  the  composition  of  the  ash  de- 
pends more  on  the  nature  of  its  combination  than  on  the  quantity 
which  is  present.  In  the  case  of  sulphuric  acid,  for  example,  a 
considerable  quantity  combined  with  potash  would  not  seriously 
injure  the  glowing  capacity,  while  even  a  small  amount  of  it  in  com- 
bination with  magnesium  would  entirely  destroy  this  property. 
Again,  the  organic  acids  when  combined  with  potash  are  very  bene- 
ficial, but  in  combination  with  magnesia  their  favorable  influence 
entirely  disappears. 

It  is  evident  that  the  one  element  on  which  the  fire-holding  capacity 
is  entirely  dependent  is  potassium.  But  it  is  equally  essential  that 
part  of  the  potash  be  in  combination  with  organic  acids,  for  it  is 
to  this  form  chiefly  that  its  beneficial  action  is  due.  The  nitrate  of 
potash  when  present  in  considerable  amounts  undoubtedly  contrib- 
utes also  to  this  property.  Schlosing,  as  has  been  said,  attributed 
the  beneficial  effects  of  the  organic  potassium  salts  to  the  peculiar 
property  which  they  possess  of  swelling  up  to  many  times  the 
original  volume  when  decomposed  by  heat,  thus  leaving  a  very 
porous,  finely  divided  residue  of  carbon,  which  continues  taglow  until 
combustion  is  complete.  This  explanation,  however,  is  inadequate^ 
for  there  are  other  salts  which  promote  the  glowing  capacity  but  do 
not  yield  the  carbonaceous  residue  when  heated.  ^ 

It  will  be  observed  that  all  the  potash  salts  which  favor  the  prop- 
erty of  glowing*  including  the  nitrate,  yield  in  the  combustion  the 
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carbonate.  It  was  found,  in  fact,  that  the  carbonate  itself  is  just  as 
efficient  in  imparting  the  property  of  glowing  to  tobacco  as  the 
organic  salts,  and  the  same  is  true  of  the  bicarbonate.  This  fact 
points  strongly  to  the  conclusion  that  the  favorable  action  of  the 
))otash  salts  is  dependent  on  the  ease  with  which  they  yield  the  car- 
bonate. It  seems  possible  that  the  carbonate  or  bicarbonate  by  alter- 
nately giving  off  and  taking  up  carbon  dioxid  may  serve  as  a  means 
of  removing  this  gas  at  the  most  favorable  moment,  the  effect  being 
somewhat  the  same  as  when  nitrates  render  organic  substances  com- 
bustible by  supplying  oxygen  in  a  highly  concentrated  state.  It  may 
be,  however,  that  the  potassium  oxid  formed  from  the  carbonate  is 
further  reduced  to  the  metallic  state  by  the  highly  heated  carbon,  thus 
serving  as  an  energetic  oxygen  carrier,  as  was  suggested  by  Nessler. 
^Vhatever  may  be  the  peculiar  properties  of  these  potash  salts  which 
give  them  the  power  of  imparting  the  property  of  glowing  to  tobacco, 
it  is  certain  that  these  properties  are  not  shared  by  the  salts  of 
calcium  and  magnesium  except  to  a  very  limited  degree. 

WTiile  the  inorganic  salts  of  calcium  are  injurious  to  the  fire- 
holding  capacity,  the  compounds  of  this  base  considered  collectively 
may  be  said  to  be  inert  with  reference  to  this  quality.  The  com- 
pounds of  magnesium  are  all  injurious,  but  the  harmful  effects  are 
greatly  reduced  when  the  magnesium  occurs  in  combination  with  the 
organic  acids. 

The  question  has  often  been  raised  whether  lime  and  magnesia  may 
not,  in  part  at  least,  replace  potash  without  injuring  the  burning 
qualities.  Many  ash  analyses  which  have  been  made  seem  to  indi- 
cate that  this  is  the  case,  while  others  point  to  the  opposite  view. 
This  assumption  is  made  by  Van  Bemmelen  «  to  explain  the  fact  that 
in  some  samples  of  tobacco  which  show  a  good  fire-holding  capacity 
the  total  quantity  of  potash  is  only  very  slightly  in  excess  of  that 
necessary  to  neutralize  the  sulphuric  and  hydrochloric  acids.  But 
Van  Bemmelen 's  calculations  are  all  based  on  the  ash  analyses,  and  it 
has  been  pointed  out  that  the  estimation  of  the  sulphuric  acid  in  the 
ash  gives  no  indication  of  the  quantity  of  sulphur  actually  present  in 
the  tobacco  in  the  form  of  sulphates  and  therefore  that  the  amount  of 
potash  in  organic  form  may  be  considerably  greater  than  calculations 
based  on  these  data  would  indicate. 

In  so  far  as  lime  alone  is  concerned  the  conclusion  to  be.  drawn 
from  our  experiments  is  that  this  can  only  replace  part  of  the  potash 
when  the  latter  is  present  in  combination  with  organic  acids  in 
quantities  larger  than  are  necessary  to  produce  a  good  burn ;  for  while 
organic  salts  of  lime  do  not  appear  to  injure  the  fire-holding  capacity, 
they  do  not  specially  favor  it.     The  amount  of  potash  in  organic  form 

o  Landw.  Vers.  Stat..  37,  409. 
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necessary  to  impart  the  property  of  glowing  to  tobacco  no  doubt  is 
influenced  to  some  extent  by  variations  in  the  other  organic  ooi^itu- 
ents  of  the  leaf,  but  our  experiments  have  shown  that  exce^ive 
quantities  of  these  salts  tend  to  injure  the  burn  by  causing  a  too 
rapid  combustion.  It  may  happen,  therefore,  that  a  sample  of 
tobacco  contains  more  organic  potash  than  is  necessary  to  produce 
the  best  bum,  and  in  such  cases  a  portion  of  it  could  be  replaced  to 
advantage  by  lime.  Since  magnesia  compounds  as  a  whole  tend  to 
injure  the  bum  it  seems  certain  that  the  replacement  of  potash  to  any 
considerable  extent  by  this  element  would  seriously  injure  the  burning 
properties. 

For  purposes  of  experimentation  looking  to  the  production  of 
tobaccos  possessing  superior  burning  qualities,  either  by  means  of 
fertilizers  and  improved  methods  of  curing  and  fermentation  or  by 
breeding  and  selection,  it  is  very  desirable  to  have  at  hand  some 
method  of  testing  the  results  by  chemical  examination.  This  is 
especially  true  because  of  the  complexity  of  conditions  which  influ- 
ence the  qualities  of  tobacco.  For  example,  if  the  attempt  is  made  to 
improve  the  burning  qualities  by  the  use  of  certain  potash  salts,  with 
a  view  to  increasing  the  amount  of  potash  in  organic  form  in  the 
tobacco,  the  result  of  the  experiment  may  be  entirely  obscured  by 
extraneous  factors,  such  as  improper  curing  and  fermentation,  if  the 
fire-holding  capacity  alone  were  determined.  Of  course,  in  this 
particular  case  chemical  analysis  would  reveal  whether  the  object 
sought  had  really  been  attained,  but  there  are  other  questions  of 
chemical  composition  pertaining  to  this  problem  which  can  only  be 
measured  with  diificulty  by  the  methods  at  present  available.  This 
is  especially  true  of  the  manner  in  which  the  bases  are  distributed 
among  the  acids  in  tobacco  and  whether  this  distribution  is  essentially 
different  in  different  samples. 

All  of  the  important  organic  acids,  and  also  nitric  acid,  when  com- 
bined with  potash  seem  to  be  about  equally  efficient  in  promoting 
the  fire-holding  capacity.  Oxalic  acid,  however,  is  probably  always 
combined  with  lime  and  so  it  is  of  little  value  in  this  connection. 
Since  a  portion  at  least  of  the  potash  combined  with  organic  acids, 
as  well  as  that  present  in  the  form  of  nitrate,  w:ill  appear  in  the  ash 
of  the  tobacco  as  carbonate,  the  determination  of  this  latter  quantity 
gives  a  rough  measure  of  the  amount  of  these  salts  originally  present 
and  is  therefore  by  far  the  most  important  single  criterion  for  judg- 
ing the  burning  qualities  in. a  chemical  way. 

We  have  tested  a  number  of  samples  of  tobacco  grown  in  Con- 
necticut in  this  way,  in  each  case  lising  one  half  of  the  leaf  for  test- 
ing the  alkalinity  of  the  ash  and  the  second  half  for  finding  the  fire- 
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holding  capacity.  To  obtain  fsoroB  indication  as  to  whether  lime  and 
magnesia  can  partly  replace  the  organic  potash,  tlie  alkalinity  of  the 
ash  due  to  these  bases  was  also  determined,  but  the  evidence  on  this 
point  was  all  of  a  negative  character,  for  the  alkalinity  due  to  lime 
and  magnesia  collectively  did  not  show  any  apparent  relation  to  the 
glowing  capacity.  In  the  case  of  the  alkalinity  due  to  potash — that 
is,  the  quantity  of  the  potassium  carbonate — however,  there  is  unmis- 
takable evidence  of  a  close  relation  between  these  values  and  the 
capacity  for  holding  fire,  and  if  the  method  were  really  a  true  meas- 
ure of  the  organic  potash  it  is  believed  that  there  would  be  very  few, 
if  any,  exceptions  to  this  rule. 

The  samples  used  for  this  test  were  selected  with  special  reference 
to  the  tobacco-breeding  experiments  which  are  being  carried  on  by  the 
Bureau  of  Plant  Industry,  and  were  taken  from  crops  produced  from 
the  seed  of  individual  selections  of  four  different  types  of  tobacco 
originally  found  growing  in  the  same  field.  Both  the  light  and  the 
dark  wrappers  were  examined  in  each  case,  and  in  every  instance  the 
former  as  compared  with  the  latter  showed  a  much  greater  fire- 
holding  capacity  and  a  much  higher  percentage  of  potassium  car- 
bonate in  the  ash.  Also  as  regards  the  same  grade  of  leaf  of  the 
different  strains  of  each  type,  as  well  as  of  the  different  types  taken 
collectively,  the  potash  alkalinity  was  found  to  be  directly  propor- 
tional in  nearly  every  case  to  the  capacity  for  holding  fire.  This  was 
especially  true  of  the  different  strains  of  any  one  type.  These 
tobaccos  were  all  grown  under  as  uniform  conditions  as  could  be  ob- 
tained with  reference  to  soil  and  fertilizers,  and  the  results  make  it 
very  probable  that  certain  types  or  strains  of  tobacco  possess  the 
power  of  appropriating  potash  in  forms  favorable  to  the  burning 
qualities  to  a  greater  degree  than  others  growing  under  the  same  con- 
ditions, though  further  data  are  required  to  fully  prove  this  point. 
The  question  is  certainly  a  very  important  one  from  the  standpoint 
of  practical  tobacco  breeding  and  is  worthy  of  very  careful  study, 

THE  CHABACTEB  OF  THE  ASH. 

A  tobacco  with  satisfactory  burning  qualities  besides  having  the 
necessary  capacity  for  holding  fire  must  also  yield  a  good  ash. 
Although  the  organic  potassium  salts  greatly  favor  the  fire-holding 
capacity,  they  tend  to  produce  a  mottled,  dark-colored  ash.  This  is 
no  doubt  due  to  the  easy  fusibility  of  the  alkali  carbonate,  which  in 
melting  incloses  very  small  particles  of  unburned  carbon  and  thus 
prevents  complete  combustion.  Moreover,  these  salts  when  present 
in  considerable  quantity  show  a  tendency  to  cause  the  tobacco  to 
"  coal  "  or  carbonize  in  advance  of  the  glowing  portion,  because  they 
decompose  so  readily  when  heated. 
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The  fact  that  the  calcium  and  magnesium  salts  produce  a  white  ash 
has  already  been  mentioned,  and  at  least  one  of  these  is  essential  to 
this  property.  On  the  other  hand,  tobacco  containing  excessive 
amounts  of  lime  gives  an  ash  which,  although  it  is  very  light  in  color, 
lacks  cohesion,  or,  in  the  language  of  the  trade,  it  "  flakes."  This  is 
a  very  objectionable  property  and  must  always  be  taken  into  account 
in  judging  the  burning  qualities  of  tobacco.  The  potash  salts,  more 
especially  the  organic  compounds,  yield  an  ash  which  is  firm  and 
compact  but  dark  in  color.  From  these  facts,  then,  it  is  clear  that 
potash  and  lime  combined  in  the  proper  proportion  are  essential  to  a 
firm,  light-colored  ash.  There  is  no  apparent  reason  to  suppose  -that 
magnesia  is  of  any  special  significance  in  this  connection  further  than 
the  fact  that  it  acts  like  lime. 

THE  BELATION  OF  THE  ORGANIC  CONSTmrENTS  TO  THB 

BXTEtNIHa  aUAUTIES. 

The  organic  compounds  constitute  the  material  which  is  consumed 
in  the  combustion  of  the  tobacco,  and  in  some  way  the  mineral  con- 
stituents, more  particularly  the  potash  salts,  impart  to  this  material 
the  property  of  burning  without  flame.  If  the  mineral  constituents 
are  extracted  from  a  leaf  of  tobacco,  it  will  then  only  burn  with  a 
flame,  the  glowing  capacity  having  been  entirely  lost.  However, 
some  of  the  organic  compounds  show  a  greater  tendency  to  bum  with 
a  flame  than  do  others,  and  hence  act  less  favorably  on  the  glowing 
capacity,  for,  as  has  been  stated,  these  two  qualities  usually  stand  in 
inverse  ratio  to  one  another.  The  principal  compounds  or  classes 
of  compounds  which  need  to  be  considered  in  this  connection  are  cel- 
lulose, the  organic  acids,  pectin,  the  so-called  tobacco  tars,  plant 
wax,  the  sugars,  nicotine,  and  other  organic  nitrogenous  compounds. 
For  the  purpose  of  studying  the  composition  of  the  leaf  with  refer- 
ence to  its  burning  qualities  we  may  consider  cellulose,  which  con- 
stitutes from  10  to  15  per  cent  of  the  total  weight,  as  the  fimdamental 
or  basic  material,  which  receives  its  capacity  for  glowing  from  cer- 
tain mineral  salts.  Pure  cellulose  in  the  form  of  filter  pap>er  is 
exceedingly  sensitive  to  the  catalytic  action  of  these  mineral  salts, 
very  small  quantities  of  them  being  sufficient  to  cause  the  paper  to 
burn  without  flame  indefinitely,  but  when  the  other  organic  constitu- 
ents of  tobacco  are  present  this  sensibility  is  greatly  affected  and 
much  larger  quantities  of  the  catalytic  agent  are  necessary  to  pro- 
duce a  good  fire-holding  capacity.  Cellulose,  then,  must  be  consid- 
ered as  a  very  favorable  factor  in  promoting  this  property  of  hold- 
ing fire. 

There  are  a  large  number  of  organic  acids  normally  occurring  in 
tobacco,  but  of  some  of  these  practically  nothing  is  known.    Atten- 
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tion  has  been  called  to  the  fact  that  citric,  malic,  oxalic,  and  acetic 
acids  in  combination  with  potash  exert  a  very  favorable  influence 
on  the  burning  qualities.  It  was  found  by  direct  experiment  that 
these  acids  in  the  free  state  injure  these  qualities,  but  as  they 
probably  never  occur  free  in  fermented  tobacco  this  fact  is  of  little 
consequence.  Citric  and  malic  acids  are  undoubtedly  of  fundamental 
importance  in  producing  good  burning  qualities,  but  since  oxalic 
acid  occurs  in  combination  with  lime  and  not  with  potash  in  tobacco 
it  is  of  little  value  in  this  respect.  Pectin  and  the  pectoses  are 
present  in  considerable  quantities  in  cured  tobacco  leaves,  but,  accord- 
ing to  Schlosing,  these  are  all  converted  into  pectic  acid  during  the 
process  of  fermentation.  A  sample  of  pectic  acid  prepared  from 
fermented  tobacco  was  found  to  produce  no  injury  to  the  fire-holding 
capacity;  in  fact,  when  combined  with  potash  it  acted  favorably  on 
this  property. 

According  to  Kissling,  the  tobacco  tars,  consisting  of  a  mixture 
of  a  number  of  chemical  individuals,  exert  an  important  influence 
on  the  quality  of  the  product.  Some  of  these  are  of  an  acid  charac- 
ter, while  others  are  indifferent  substances.  When  tobacco  is  ex- 
tracted with  large  volumes  of  water,  as  previously  described,  con- 
siderable quantities  of  these  tarry  acids  combined  with  nicotine  and 
other  bases  pass  into  solution,  and  on  evaporation  of  the  extract 
the  salts  are  decomposed,  the  nicotine  volatilizing  and  the  tarry 
acids  being  precipitated.  These  acids  in  the  free  state  were  found 
to  be  decidedly  injurious  to  the  burning  qualities,  but  they  occur 
in  tobacco  in  comparatively  small  quantities. 

A  number  of  samples  of  tobacco  of  very  poor  burning  quality  were 
extracted  with  alcohol  to  determine  if  this  solvent  would  remove 
any  constituents  deleterious  to  the  burn,  but  with  the  exception  of  a 
single  case  this  treatment  did  not  improve  the  tobacco  in  this  respect. 
The  constituents  removed  by  extraction  with  alcohol  are  nicotine 
combined  with  acids,  tannic  acid,  glucosides,  sugars,  and  the  tars  and 
tarry  acids;  hence  it  appears  that  none  of  these  compounds  are  of 
special  importance  with  reference  to  the  burn.  Direct  experiments 
showed  that  glucose  does  not  materially  influence  the  burning  quali- 
ties. Nicotine  is  the  characteristic  alkaloid  of  tobacco  and  is  of  great 
importance  with  reference  to  its  physiological  action,  but  its  salts 
were  found  to  have  no  effect  on  the  burn.  In  addition  to  nicotine  the 
important  nitrogenous  constituents  are  the  amido  compounds  and  the 
albuminoids.  It  is  generally  believed  that  the  amido  compounds 
exert  a  favorable  and  the  albuminoids  an  unfavorable  influence  on 
the  desirable  qualities  of  tobacco,  including  the  burn,  although  there  is 
little  experimental  proof  of  this  theory.  The  quantity  of  plant  wax 
occurring  in  tobacco  is  too  small  to  affect  the  burning  qualities. 
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The  principal  facts  brought  out  by  the  experiments  which  have     ^ 
been  described  on  the  relation  of  the  chemical  composition  to  the      ' 
burning  qualities  of  tobacco  may  be  briefly  summarized  in  the  follow- 
ing general  statements : 

(1)  The  fire-holding  capacity  is  dependent  primarily  on  the  con- 
tent of  potash  combined  with  organic  acids. 

(2)  Lime  in  general  does  not  greatly  affect  the  fire-holding  capac- 
ity, but  is  an  essential  factor  in  the  production  of  a  good  ash. 

(B)  Large  amounts  of  magnesia  tend  to  injure  the  capacity  for 
holding  fire. 

(4)  Chlorin  injures  the  burning  qualities,  but  it  seldom  happens 
that  tobacco  contains  enough  of  this  element  to  do  any  serious  harm. 

(5)  Sulphates  in  general  injure  the  burning  qualities,  but  the 
effects  are  not  so  marked  when  all  the  sulphuric  acid  is  combined 
with  potash. 

(6)  So  far  as  is  known  none  of  the  organic  constituents  of  tobacco, 
with  the  possible  exception  of  the  so-called  tarry  acids  and  the  albu- 
minoids, exert  a  very  important  influence  on  the  burning  qualities. 

From  these  conclusions  it  appears  that  the  principal  objects  to 
be  attained  in  efforts  to  improve  the  burning  qualities  of  tobacco  by 
breeding  and  by  improved  methods  of  production,  especially  in  the 
use  of  the  proper  fertilizers,  are  (1)  a  relatively  high  content  of  pot- 
ash combined  with  citric  and  malic  acids,  with  a  minimum  amoimt 
of  inorganic  salts,  especially  chlorids  and  sulphates;  (2)  a  moderate 
content  of  lime;  (3)  a  comparatively  small  percentage  of  magnesia, 
and  (4)  a  low  content  of  organic  nitrogenous  compounds,  more  espe- 
cially the  albuminoids  or  proteids.  Of  these  problems  the  first 
mentioned  is  altogether  the  most  important  from  a  practical  stand- 
point and  also  the  most  difficult  to  solve.  It  has  long  been  known 
that  the  muriate  can  not  be  used  as  a  source  of  potash  in  the  pro- 
duction of  tobacco  which  is  intended  for  smoking  purposes,  because 
of  the  injurious  effects  of  the  chlorin.  The  other  available  sources 
of  potash  at  the  present  time  are  the  sulphate,  the  carbonate,  and  the 
silicate. 

Schl6sing,*»  in  his  experiments  with  the  use  of  the  sulphate  as  a 
fertilizer  for  tobacco,  found  that  the  potash  is  assimilated,  while  the 
content  of  sulphuric  acid  is  not  increased.  Jenkins,*  on  the  other 
hand,  in  experiments  conducted  at  the  Connecticut  Agricultural 
Experiment  Station  and  extending  over  a  period  of  several  years, 
has  shown  that  the  composition  of  tobacco  rfsh  is  profoundly  modi- 
fied by  the  use  of  different  forms  of  potash  and  that  applications  of 

o  Landw.  Vers.  Stat,  3,  da  »  Ann.  Rpt.  Conn.  Agr.  Ezpt  Sta.,  188a 
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the  sulphate  greatly  increase  the  quantity  of  sulphuric  acid  in  the 
ash.  The  carbonate  would  seem  to  be  an  ideal  form  in  which  to 
supply  the  potash  for  combining  with  the  organic  acids  in  the  plant, 
and  its  use  has  generally  been  found  to  improve  the  burning  quali- 
ties. But,  aside  from  the  high  cost  of  this  material,  there  are  other 
serious  objections  to  its  use,  for  it  has  a  very  strong  alkaline  reaction, 
and  it  seems  probable  that  when  used  in  large  quantities  it  will 
eventually  injure  seriously  the  productiveness  of  the  soil.  The  sili- 
cate is  free  from  these  objectionable  properties,  and  if  the  potash 
can  be  made  available  there  is  every  reason  to  believe  that  this  will 
prove  to  be  a  very  valuable  source  of  potash  for  tobacco. 

The  sum  of  the  lime  and  the  magnesia  in  tobacco  does  not,  as  a 
rule,  vary  widely ;  or,  in  other  words,  the  greater  the  amount  of  lime 
the  less  will  be  the  amount  of  magnesia,  and  vice  versa.  The  appli- 
cation of  fertilizers  containing  magnesia  increases  the  percentage  of 
this  element  in  the  tobacco,  but  when  used  in  the  form  of  the  car- 
bonate the  injury  to  the  burning  qualities  would  be  reduced  to  a 
minimum.  It  is  believed,  however,  that  the  use  of  fertilizer  salts 
containing  magnesia  in  the  form  of  sulphate  is  inadvisable. 

The  percentage  of  organic  nitrogenous  compounds,  including  nico- 
tine, is  generally  proportional  to  the  luxuriance^nd  vigor  of  growth ; 
hence  tobacco  of  very  rank  growth  contains  excessive  quantities  of 
the.se  constituents.  Again,  these  substances  are  most  abundant  when 
the  plant  is,  as  a  whole,  growing  most  rapidly,  and  also  in  the  most 
rapidly  growing  parts  of  the  plant.  Conditions  favorable  to  rank 
growth  are  brought  about  by  the  use  of  excessive  quantities  of  nitroge- 
nous fertilizers,  especially  when  the  nitrogen  is  in  readily  available 
forms.  The  chief  danger  from  this  source,  however,  lies  in  the  appli- 
cation of  quickly  available  forms  of  nitrogen  during  the  later  stages 
of  growth,  thus  preventing  or  delaying  the  normal  ripening  of  the 
leaf.  Since  the  percentage  of  albuminoids  decreases  rapidly  through- 
out the  ripening  process  after  the  leaf  has  reached  its  full  growth, 
this  is  an  important  reason  why  tobacco  should  not  be  harvested 
until  the  leaf  is  well  ripened. 
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Plant  Life  Hiatory  Intfeatigationa,  Walter  T.  Swingle,  Physiologist  in  Charge. 

Cotton  and  Tobacco  Breeding  Inveatigattona,  Archibald  D.  Shamel,  Physiologist  in  ChaiKc. 

Com  Inveatigationa,  Charles  P.  Hartley,  Physiologist  in  Charge. 

Alkali  and  Drought  Reaiatant  Plant  Breeding  Inveatigationa,  Thomas  H.  Kearney,  Physiologist  in  Chaxge, 

Soil  Bacteriology  and  Water  Purification  Inveatigattona,  Karl  F.  Kellerman,  Physiologist  in  Cbaige. 

Bionomic  Inveatigationa  qf  Tropical  and  SuMropical  Piania,  Orator  F.  Cook,  Blonomist  in  Chaigie. 

I>rug  and  Pidaonoua  Plani  Inveatigationa  and  Tea  Culture  Inveatigationa,  Rodney  H.  True,  Physlolc^s 

In  Chaige. 
Phyaical  Laboratory,  Lyman  J.  Briggs,  Physicist  in  Chaige. 
Crop  Technology  Inveatigationa,  Nathan  A.  Cobb,  Expert  in  Chaige. 
Taxonomic  Inveatigationa,  Frederick  V.  Coville,  Botanist  in  Charge. 
Farm  Management  Inveatigationa,  William  J.  Spillman,  Agricultnrist  in  Chaige. 
Qrain  Inveatigationa,  Mark  A.  Carleton,  CeieaUst  in  Charge. 
Arlington  Experimental  Farm,  Lee  C.  Corbett,  Horticulturist  tn  Chaige. 
Sugar-Beet  Inveatigationa,  Charles  O.  Townsend,  Pathologist  in  Charge. 
Weatem  Agricultural  Extenaion  Inveatigationa,  Carl  8.  Scofleld,  Agriculturist  in  Chaige. 
Dry  Land  Agriculture  Inveatigationa,  E.  Channing  Chiloott,  Agriculturist  in  Chaige. 
Pomologioal  CoUectiona,  Gustavus  B.  Brackett,  Pomologist  in  Charge. 

Field  Inveatigationa  in  Pomology,  William  A.  Taylor  and  G.  Harold  Powell,  Pomologtsts  in  Charge. 
Experimental  Qardena  and  Orounda,  Edward  M.  Byrnes,  Superintendent 
Vegetable  Testing  Gardens,  W.  W.  Tracy,  sr..  Superintendent. 
Seed  and  Plant  Introduction,  David  Fairchild,  Agricultural  Explorer  in  Chaige. 
Forage  Crop  Inveatigationa,  Charles  V.  Piper,  Agrostologlst  in  Charge. 
Seed  Laboratory,  Edgar  Brown,  Botanist  in  Charge. 
Qrain  Standardization,  John  D.  Shanahan,  Expert  in  Charge. 

Subtropical  Laboratory  and  Garden,  Miami,  Flo.,  Ernst  A.  Bessey,  Pathologist  in  Charge. 
Plant  Introduction  Garden,  Chico,  CcU,,  August  Mayer,  Expert  In  Charge. 
South  Texaa  Garden,  Broionaville,  Tex.,  Edward  C.  Green,  Pomologist  in  Charge. 
Cotton  Culture  Faarma,  Seaman  A.  Knapp,  Lake  Charles,  La.,  Special  Agent  in  Chaige. 


Editor,  J.  E.  Rockwell. 
C^i^  Clerk,  James  E.  Jones. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washivgton,  D.  (7.,  April  IS,  1907. 

Sir:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  No.  106  of  the  series  of  this  Bureau,  the 
accompanj'ing  manuscript,  entitled  "Seeds  and  Plants  Imported  Dur- 
ing the  Period  from  December,  1905,  to  July,  1906." 

This  manuscript  has  been  submitted  by  the  Agricultural  Explorer 
in  Charge  of  Seed  and  Plant  Introduction  with  a  view  to  publication. 
Respectfully, 

B.  T.  Galloway, 

Chief  of  Bureau, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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^^Psr.V^l 


B.  P.  I.^28& 


SEEDS  AND  PLANTS  IMPORTED  DURING  THE  PERIOD  FROM 

DECEMBER,  1905,  TO  JULY,  1906. 


INTBODUCTOBY  STATEMENT. 

This  twelfth  inventory  of  seeds  and  plants  imported,  prepared  under 
the  immediate  supervision  of  Mr.  Walter  Fischer,  represents  the  acces- 
sions of  this  Office  between  the  dates  of  December  15,  1905,  and  July 
27,  1906,  a  period  of  about  seven  months.  It  contains  2,260  items, 
which  is  as  large  a  number  as  was  represented  by  the  collections  of  a 
whole  year  when  this  Office  was  organized  in  1898,  notwithstanding 
the  fact  that  the  present  lists  are  the  result  of  a  more  rigid  selection 
than  at  the  outset. 

To  the  outsider  it  may  seem  strange  that  larger  numbers  of  plants 
and  seeds  are  not  accumulated  in  so  long  a  period.  To  these  it  may 
be  said  that  it  is  not  the  object  of  the  work  of  plant  introduction  to 
collect  as  many  species  and  varieties  of  plants  which  may  have  some 
economic  use  in  this  country  as  is  possible,  but  rather  to  carefully 
collect  only  such  forms  as  can  be  put  to  a  really  practical  use  by 
American  cultivators.  This  Office  is  informed  of  hosts  of  useful  plants 
now  growing  in  diflferent  parts  of  the  world  which  are  not  yet  on  the 
program  of  practical  plant  introduction.  At  a  small  expense  thou- 
sands of  these  useful  plants  could  be  gathered  and  placed  in  collections, 
but  the  cost  of  maintaining  any  one  of  them  would  in  a  few  years  far 
exceed  the  cost  of  procuring  it  anew  for  the  definite  experiments  of 
the  experts  of  the  country  who  may  want  it  for  breeding  purposes,  as 
a  stock  on  which  to  graft,  or  as  a  possible  new  crop  for  hitherto 
unused  lands. 

The  principle,  then,  of  systematic  plant  introduction,  as  it  is  carried 
on  by  this  Office,  is  to  get  the  seeds  and  plants  that  are  wanted  for 
the  solution  of  definite  problems  in  the  establishment  of  new  plant 
industries;  import  them  in  sufficient  quantities  for  large  and  conclu- 
sive experiments,  and  place  them  as  soon  as  possible  in  the  hands  of 
experts  who  will  carry  out  at  once  such  experiments. 

Among  the  collections  of  new  introductions  included  in  this  inven- 
tory there  are  some  that  are  worthy  of  special  mention  here.  Prin- 
cipal among  these  are  the  collections  of  our  agricultural  explorer 
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Mr.  Frank  N.  Meyer,  who  was  sent  out  to  northern  China  in  the  siunmer 
of  1905  and  who  has  been  exploring  the  remarkable  plant  regions  of 
the  mountains  north  and  west  of 'Peking.  His  finds,  coming  as  they 
do  from  a  region  with  as  severe  a  winter  as  that  of  the  Middle  States, 
will  surely  be,  we  believe, .  valuable  to  plant  growers  over  a  wide 
range  of  territory.  In  fact,  the  preliminary  trials  that  have  been 
made  with  these  North  Chinese  plants  in  this  country  show  that  as  a 
rule  they  have  a  degree  of*  hardiness  and  resistance  to  disease  which 
their  close  relatives  from  Japan,  now  so  abundantly  represented  in 
our  gardens  and  fields,  do  not  possess.  Mr.  Meyer's  explorations  have 
been  made  into  different  places,  difilcult  and  sometimes  dangerous  of 
access,  and  at  no  little  sacrifice  of  personal  comfort  and  risk  to  his 
health  and  safety.  The  collections  cover  a  wide  range  of  things  for 
which  there  is  a  demand  already  created  by  breeding,  grafting,  and 
other  experiments  which  have  been  carried  on  in  this  country  during 
the  past  decade.  The  material  sent  in  is  now  in  process  of  propaga- 
tion, and  as  soon  as  ready  will  be  sent  out  to  experimenters. 

Other  collections  worthy  of  notice  are  a  number  of  new  sorghums 
from  tropical  Africa,  the  home  of  the  sorghum  plant;  a  collection  of 
the  interesting  new  wet-land  root  crop,  the  yautia,  from  Porto  Rico; 
some  interesting  new  forms  of  potato  from  Bolivia;  leguminous  plants 
for  breeding  as  fodder  producers,  collected  from  various  parts  of  the 
world;  forage  and  fodder  grasses  in  large  numbers  from  many 
different  foreign  countries;  the  Queensland  nut  Macadamia,  which  i^ 
a  possibility  for  California;  the  South  China  soap  tree,  which  has 
recently  come  into  some  prominence  in  Algeria  as  a  source  of  saponin, 
a  conunercial  product  used  in  the  manufacture  of  soaps;  a  collection 
of  hardy  grass  and  forage  plant  seed  from  the  Austrian  Alpine  garden 
at  an  altitude  of  5,700  feet;  three  new  pistache  species  for  breeding 
and  for  stocks  on  which  to  graft  the  ordinary  edible  variety  of  this 
nut,  from  the  borders  of  Afghanistan,  North  China,  and  northern 
Persia;  a  collection  of  West  Indian  yams,  promising  possibilities  as 
a  change  from  the  monotony  of  the  Irish  potato;  a  number  of  new 
Mexican  apricots  for  the  fruit-growing  areas  of  Texas  and  the  Gulf 
States;  and  a  very  important  collection  of  the  edible-fruited  and 
fodder  cacti,  made  by  the  cactus  expert  of  the  Department,  Dr.  David 
Griffiths,  who  has  made  experimental  plantings  of  these  most  inter- 
esting plants  in  the  dry  regions  of  the  Southwest. 

David  Fairghild, 
AgricultuTal  Bjxplorer  in  Charge 

Office  of  Seed  and  Plant  Introduction, 

Washington,  D.  (7.,  April  i«,  1907. 
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INVENTORY. 


16797  to  16806. 

From  Budapest.     Presented  by  Dr.  A.  de  D€«en,  director  of  the  Royal  Hun- 
garian Seed  Control.     Received  December  15,  1905. 

Seeds  of  native  Hungarian  grasses,  as  follows:  * 

•    16797.     Bromi's  vernalts.  16802.     Festuca  elatiok. 

16798.  BrOMUS   PANNONICUB.  16808.       PiFTATHERrM  VIRBHCENH. 

16799.  AvBNA  DECORA.  16804.     Glyceria  NEMORALIS. 

16800.  Alopbcurus    brachysta-    16806.    Poa  hybrida. 

CHYUS. 

16801.  FsBrrucA  carpathica. 


16806.     Poa  chatxii. 


16807.  Oryza  satita.  Upland  rice. 

From  Pretoria,  Transvaal,  South  Africa.  Presented  by  Prof.  J.  Burtt  Davy, 
agroetologist  and  botanist  of  the  Department  of  Agriculture.  Received  Decem- 
ber 18,  1905. 

'*Seed  grown  in  a  subtropical  valley  near  Sucre,  Bolivia,  at  an  altitude  of  about 
10,000  feet.    It  is  treated  as  a  dry-land  crop,  like  maize."     (Davy. ) 

16808.  RuBUS  sp.  Red  raspberry. 

From  Baguio,  Benguet  Province,  P.  I.  Presentee!  by  Mr.  W.  S.  Lyon,  Bureau 
of  Agriculture,  Manila,  P.  I.     Received  December  11,  1905. 

16809.  Panicum  molle.  Para 


From  Georgetown,  British  Guiana.     Presented  by  Mr.  A.  W.  Bartlett,  govern- 
ment botanist.     Received  December  19,  1905. 

''A  valuable  grass  for  pasture  and  forage  in  the  Tropics.  Thin  ^nu^s  grown  luxu- 
riantly in  damp  meadows  and  is  readily  eaten  by  horscH,  cattle,  and  nheep." 
( BarUeU. ) 

16810.  Xanthosoma  sp.  Tautia. 

From  Aneon,  Panama.     Presented  by  Mr,  (ieorge  F.  Ilalsev.     Receive<l  Det^eni- 
ber  19,  1906. 

** Tubers  of  a  plant  locally  called  OtOj  Coco,  or  Comorata.  It  is  very  hardy  and 
grows  best  in  a  well  loosened,  moi^t  soil,  and  the  tul)ers  can  be  out  into  many  swtions 
and  planted  hke  potatoes."     {Halsey.) 

16811.  ViciA  AMERICANA.  American  votch. 

From  Fergus  Falls,  Minn.     Presented  by  Mr.  C.  J.  Wright.     Received  Decem- 
ber 20,  1905. 

This  is  is  a  native  vetch  whicli  grows  wild  in  woods  and  copses  in  the  northeastern 
United  States.  It  is  much  relished  by  stock  and  might  ])erhaps  be  cultivated  to 
Bome  extent  with  profit. 
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16812.      ViGNA   UNGUICULATA.  Cowpet. 

From  West  Branch,  Mich.    Received  through  Ogeman  Grain  and  Seed  Oompany, 
December  20,  1905. 

16813  to  16820. 

From  Office  of  Drug  and  Medicinal  Plant  Investigationa.     Received  throQzh 
Dr.  R.  H.  True,  December  »,  1905. 

Seeds  of  medicinal  plants,  as  follows: 

16818.  Digitalis  purpurea.  Purple  fbix^lof*. 

'*  The  common  purple  foxglove  cultivated  in  some  parts  of  £arope  for  its 
leaves,  which  are  a  valuable  remedy.  The  leaves  are  officinal  when  incked 
during  the  time  of  flowering.  This  is  one  of  the  meet  important  remeoies  in 
certain  kinds  of  heart  trouble. ' '     ( Tnie. ) 

16814.  LoBBLiA  iNFLATA.  Indian  tobaeeo. 

*'A  native  weed  in  open  situations  of  the  eastern  United  States.     Both  seed  ! 
and  herb  collected  for  drug  purposes.     Has  an  emetic,  expectorant,  and  and- 
spasmodic  action.    Is  a  strong  poison,  capable  of  producing  fatal  results.'' 

(True.) 

16815.  Atropa  belladonna.  Belladanaa. 

"Cultivated  in  several  parts  of  Europe  for  the  leaves  and  roots,  which  form 
one  of  the  chief  sources  of  atropine.  The  attractive  looking  fruits  also  contain 
atropine  and  are  not  rarely  eaten  bv  children  with  fatal  results.  Is  sparingtr 
cultivated  in  the  United  States  for  drug  purposes."     ( True. ) 

16816.  Nepeta  cat  aria.  Catnip. 

"  A  common  weed  of  the  United  States,  collected  in  its  wild  condition  for 
drug  purposes.  It  is  valued  as  a  domestic  remedy  for  its  carminative,  stiniii* 
lant,  and  tonic  properties,  due  to  the  volatile  oil  present  in  the  herb. "     (  True.) 

16817.  Capsicum  fastioiatum.  Japanese  chilliea 

"Cultivated  in  the  Orient  for  the  small  bright  red  fruits,  having  a  very  pun- 
gent taste.  Used  in  medicine  for  the  digestantand  mbifacient  properties,  and 
also  for  making  the  ground  cayenne  peppers  of  the  spice  market."     ( TVue.) 

16818.  Capsicum  fastioiatum.  Sm^all  capsicnm. 

16810.    Papaver  soMNiFERUM.  Aslatic  poppj. 

*' A  bluenseeded  variety  cultivated  in  the  Orient  as  a  source  of  opium,  and 
in  parts  of  Europe  for  the  seeds,  from  which  an  agreeable  bland  oil  is  expresBed. 
Seeds  from  plants  grown  at  Burlington,  Vt."     ( True,) 

16820.     Papaver  romniferum.  Asiatic  poppy. 

A  white-seeded  variety  to  which  the  same  remarks  apply  as  to  the  preceding. 

16821  to  16852. 

From  the  Office  of  Farm  Management  Investigations.     Received  December  21, 
1905. 

A  collection  of  grass  seeds,  as  follows: 

16821.       BrOMUS  RUBENS. 

From  Caliente,  Kern  County,  Cal.,  July  2,  1904.     (Agrost  2132.) 

16822.  Bkomus  sp.   . 

From  Arizona,  HK)4.     (Agrost.  2134.) 

16823.  Bromus  inermih.  Smooth  brome-graaa. 
From  Argentina.     Peluff's  collection,  1904.     (Agrost.  2440.) 

16824.  Bromus  inermis.  Smooth 
From  Arezzo,  Italy,  1904.     (Agrost.  2351.) 
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Xe821  to  16852— Continued. 
168d5.     Bbomus  inermis. 
From  Austria-Hungary.     Peluff'a  collection,  1904. 

16826.  Bbomcs  pratensis. 

From  Padua,  Italy,  1904.     (Agroet.  2373.) 

16827.  Bromus  unioloides. 
( Agrost.  2448. ) 

16828.  Agrootis  otolonifera. 
( AgroBt.  2323. ) 

16829.  Agrostis  alba. 
(AgroBt.  2443.) 

16830.  Agrootib  alba. 

From  Milan,  Italy,  1904.     (AgroBt.  2340.) 

16831.  Agrostis  alba. 

From  Naples,  Italy,  1904.     (Agrost.  2341.) 

16832.  Agrostis  alba. 

From  Rome,  Italy,  1904.     (Agrost.  2370.) 
16838.     Panicularia  americana. 
From  J.  M.  Thorburn  &  Co.,  New  York,  N.  Y. 

16834..      POA  NEMORALIS. 

From  Italy,  1904.     (Agrost.  2360. ) 

16835.      POA  PRATENBIS. 

From  Padua,  Italy,  1904.     (Agroet.  2350. ) 

16886.  POA  PRATENSIS. 

From  Treviso,  Italy,  1904.     (Agrost.  2356. ) 

16887.  LOLIUM  PBRBNNE. 

(Agrost.  2319.) 

16888.  LOLIUM  PBRBXNB. 

(Agrost.  2329.) 

16889.  LOLIUM  PERSNNB. 

(AgroBt.  2330.) 

16840.  LOLIUM  PERENNE. 

From  Turin,  Italy,  1904.     (Agrost.  2344.) 

16841.  LOLIUM  PERENME. 

From  Milan,  Italy,  1904.     (Agrost.  2362. ) 

16842.  LOLIUM  PERENNE. 

From  Naples,,  Italy,  1904.     ( Agrost.  2365. ) 

16843.  LOLIUM  PERENNE. 

From  Florence.  Italy,  1904.     (Agrost.  2369.) 

16844.  LOLIUM  PERENNE. 

From  Genoa,  Italy,  1904.     (Agrost.  2375.) 

16845.  LOLIUM  ITALICUM. 

FromMantova,  Italy,  1904.     (Agrost.  2342.) 

16846.  LOLICM  ITALICUM. 

From  Italy,  1904.      Agrost.  2367. ) 
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Smooth  brome-grrass. 

(Agrost  2449.) 
Meadow  broxne-grrass. 

Kescue  grsMB. 

CreepizLS^  bent-grrass. 

Sedtop. 

Bedtop. 


Redtop. 


Redtop. 


Wood  meadow  g^rass. 


Kentucky  bluegrass. 


Kentucky  bluegrass. 


Perennial  rye-grass. 


Perennial  rye-grass. 


Perennial  rye-g^ass. 


Perennial  rye-grass. 


Perennial  rye-g^ass. 


Perennial  rye-g^rass. 


Perennial  rye-grass. 


Perennial  rye-grass. 


Italian  rye-grass. 


Italian  rye-grass. 
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16821  to  16852— Continued. 

16347.  LoLiuM  iTALicuM.  italiaai  zye-graat. 

From  Conegliano,  Italy,  1904.     (Agrost.  2371.) 

16848.  FiasTucA  pratbnsis.  Keadow 
From  Argentina.     Peluff's  collection,  1904.     (Agroet  2474.) 

16849.  Alopbcurus  pratbnsis.  Keadow^ 
(Agrost  2324.) 

16860.  Dactylis  glomerata.  Orchard  graai. 

From  Padua,  Italy,  1904.     (Agrost.  2377.) 

16851.  Phleum  PRATENBE.  lixnotliy. 
From  Rome,  Italy,  1904.     (Agrost.  2366.) 

16852.  Hedybarum  coronarium.  SnlU. 
From  Naples,  Italy,  1904.     (Agrost.  2397.) 

16853.    OxALis  ORTGiESi.  Oxalis. 

From  Washington,  D.  C.     Received  through  the  National  Botanic  Garden, 
December  21,  1905. 

16854  to  16861.    Sorghum  yulgare.  Sorghum. 

From  Berlin,  Germany.    Presented  by  the  Berlin  Botanical  Museom.    Received 
December  20,  1905. 

Sorghum  varieties  from  tropical  Africa,  as  follows: 

16854.  Omlifer,  16858.  Ovulifer. 

16855.  Usaramensis.  16859.  Jticundtis. 

16856.  Roxburghii.  16860.  Baumannii. 

16857.  Densiasimus.  16861.  Baumannii. 

16862  to  16865. 

From  College  Park,  Md.     Received  through  Mr.  H.  A.  Miller,  Agricultnnl 
Experiment  Station,  December  20,  1905. 

16862.     HoRDBUM  vuloare.  Barley. 

Tennessee  Winter.     (C.  I.  No.  257.) 
16868.     AvENA  sativa.  Oat. 

Sixty-Day.     (C.  I.  No.  165.) 

16864.  Avena  sativa.  Oat 
Snoma.     (C.  I.  No.  274.) 

16865.  AvKNA  SATIVA.  Oat 
Burt.     (C.  I.  No.  293.) 

16866.  DioscoREA  trifida.  Tampee  yam. 

From  the  Canal  Zone.    Presented  by  Mr.  George  F.  Halsev.     Received  Decem- 
ber 27,  1905. 

"  Roots  of  a  varietv  apparently  distinct  from  the  Jamaica  and  Porto  Rico  varieties. 
This  variety  should  he  cultivated  in  hills  and  is  said  to  be  very  prodactive.  The 
roots  are  yellowish  inside."     {Barrett.) 

16867.  Stxcarpia  laurifolia.  Turpentine  tree. 

From  Melbourne,  Australia.     Presented  by  Prof.  W.  R.  Guilfoyle,  director  of 
the  Botanic  Gardens.     Received  December  29,  1905. 
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X6867 — Continued. 

"A  tree  100  to  150  feet  high  with  diameter  4  to  5  feet;  native  of  the  tropical  coast 
rej^ions  of  New  South  Wales  and  Queensland.  Valuable  timber  tree,  especially  for 
posts  and  underground  situations;  also  for  piles,  as  the  resinous  matter  contained  in 
the  wood  makes  it  resistant  to  damp,  the  attacks  of  white  ants,  and  the  Teredo. 
Entirely  unprotected  piles  exposed  to  the  waves  for  twelve  years  were  found  abso- 
lutely free  from  decay  and  the  attacks  of  the  Teredo.  The  wood  is  also  difficult  and 
slow  to  bum,  a  useful  property  in  building  lumber.  An  oleo-resin,  in  degree  and 
character  something  between  Venice  turpentine  and  Canada  balsam,  contained  in 
the  wood  is  best  collected  by  felling  the  tree,  when  it  exudes  between  the  bcu'k  and 
sapwood  in  small  drops,  which  may  be  scraped  off  and  the  resin  collected  in  a  pure 
state."     {/.  H.  Maiden.) 

16868.    Cekopegia  fusca. 

From  Grand  Canary,  Canary  Islands.     Presented  by  Mr.  Alaricus  Delmard. 
Received  December  21,  1905. 


16869.    Ctnara  sgolymus. 


Artichoke. 


From  Paris.  France.     Received  through  Vilmorin-Andrieux  &  Co.,  December  29, 
1905. 

Seed  of  the  Globe  or  Paris  artichoke. 


16870.    DiosPYROS  sp. 


Sapote  negro. 


From  I/ruapan,  Michoacan,  Mexico.     Presented  by  Mr.  C.  G.  Pringle.    Received 
December  22.  1905. 

16871.  Persea  gratissima.  Avocado. 

From  Miami,  Fla.     Presented  by  Mr.  S.  B.  Bliss.     Received  December  18, 1905. 
Trapp. 

16872.  Citrus  trifoliata  X  aurantium.  Citrange. 

From  the  Plant  Breeding  Laboratory.     Received  December  22,  1905. 

Trees  of  the  Morton  citrange,  a  hybrid  between  the  trifoliate  and  the  sweet  orange, 
developed  by  Dr.  H.  J.  Webber.     (P.  B.  L.  No.  771.) 

16873  to  16899. 

From    Brunswick,    Germany.      Presented    by    the    Ducal    Botanic    Gardens, 
Received  December  21,  1906. 

A  collection  of  seeds,  mostly  grass  and  leguminous  forage  plants,  as  follows: 


16878.  Medic  AGO  apiculata. 

16874.  Medicago  echinus. 

16876.  Medicago  murex. 

16876.  Medicago  orbicularis. 

16877.  Medicago  scutellata. 

16878.  Medicago  terebellum. 

16879.  Medicago  tribuloides. 

16880.  Onobrychis  christa-galli. 

16881.  Onobrychis  caput-galli. 

16882.  l.\thyru8  ochrus. 

16883.  PiSUM    ELATIUS. 

16884.  PiSUM    ARVENSE. 

16885.  PiSUM   SATIVUM. 

16886.  SooRPiURUs  sulcata. 
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16887.  ScoRPiuRus  muricata. 

16888.  Scorpiurus  vermiculata. 

16889.  Scorpiurus  subvilloba. 

16890.  £)rodium  gruinum. 

16891.  Erodium  malachoides. 

16892.  a  yen  a  brevis. 
16898.  a  vena  hativa  diffusa. 

16894.  a  yen  a  hativa  diffusa. 

16895.  Agropyron  pungens. 

16896.  Bromus  brachystachys. 

16897.  Bromus  rterilis. 

16898.  Hordeum  aeqiceras. 

16899.  hordeum  zbocriton. 


I 


16002. 

1 

16008. 

1 

16004. 

16006. 

' 

16006. 

j" 

16007. 

1 

16008. 

12  seeds  and  plants  impobted. 

16900.    Cephalaria  tatarica. 

From    Stockholm,    Sweden.     Presented   by   the   Albano    Botanic    Gaideis. 
Received  December  21,  1905. 

16901  to  16908. 

From  Saharanpor,  India.     Presented  b3^  Prof.  H.  M.  Leake,  economic  botanist 
Government  Botanic  Gardens.     Received  December  21,  1905. 

Grass  seeds,  as  follows: 

16001.     Syntherisma  sanguinalib.  TingBr  grass. 

Panicum  trypheron.  Ghiinea  grass. 

Paspalum  dilatatum.  Large  'wate: 

CilAETOCHLOA   GLAUCA.  YollOW 

EuCHLAENA   MEXICANA. 

Eleusine  aboyptiaca. 
Andropogon  pbrtusus. 
Andropoqon  HALBPEN81S.  Johnson  grasEw 

16909  to  16927. 

From  near  Pekii&g,  China.     Received  through  Mr.  Frank  N.  Meyer,  December 

26,  1905. 

Cuttings  of  various  fruit  trees,  grapevines,  and  ornamentals,  as  follows: 

16000.     Ulmus  sp.  leiiw 

From  Nankou.  ''  (No.  31. )  A  broad-leaved  elm  suitable  for  small  gardens 
and  parks."     {Meyer.) 

16010.  DiospYRos  KAKi.  Persimiiion. 

From  Ming  Tombs  Valley.  "(No.  97. )  A  small,  seedless  persimmon,  with 
bright,  orange-red  fruits  attaining  2  inches  in  diameter;  later  m  ripening  than 
the  large  ones  (S.  1*.  I.  No.  16912)  and  not  so  good.  The  trees,  however,  grow 
to  a  larger  size,  and  with  their  leaves  drop^d  off  and  loaded  w^ith  orange- 
colored  fruits  are  very  ornamental.  Before  falling  the  leaves  also  assume 
beautiful  colors. '  *     ( Meyer. ) 

16011.  Pyrus  sinensis.  Pear. 

From  Tcha-ching.  '*(No.  120.)  A  fine,  white  pear  with  melting  flesh;  is 
one  of  China' H  iinet^t  pears.  Comes  in  late,  but,  being  a  poor  keeper,  disap- 
pears very  early  from  the  markets.''     (Meyer.)     (Same  as  S.  P.  I.  No.  1G916.) 

16012.  DiosPYRos  KAKI.  PersuiiinoiL 

From  MingTombs  Valley.  "(No.  104. )  A  most  valuable  fruit.  The  bright, 
orange-colored  fruits  attain  a  diameter  of  4^  inches  and  are  perfectly  seedleGS. 
BearH  nhipping  extremely  well  if  picked  when  not  quite  ripe.  Can  be  kept 
frozen  hard  if  picked  too  ripe,  and  if  care  is  taken  can  be  shipped  lon^  distances. 
Finally,  their  taste  is  delicious  and  they  would  be  highly  esteemed  m  America 
as  a  table  fruit."     {Meyer.)     (See  also  S.  P.  I.  No.  16921.) 

16018.     DiospYRos  K^Ki.  Persiminon. 

From  Ming  Tombs.  *'(No.  33.)  A  larger  variety  of  seedless  persimmon 
than  ifl  generally  seen,  but  the  fact  that  they  grew  on  a  young  tree  may  account 
for  thLs.  It  ripens,  however,  a  fortnight  later  than  those  sent  in  under  Noe. 
16912  and  16921;  otherwise  the  same  description  applies  to  it.''     {Meyer.) 

16014.    Catalpa  bunoei.  Catalpa. 

I  From  Peking.     "(No.  13.)    The  real  Catalpa  bungei.    A  fine  tree,  said  to 

be  covered  in  spring  with  pink- white  flowers;  a  favorite  tree  in  old  temple 

L  yards.    This  one  comes  from  the  Yellow  Temple,  a  short  distance  north  of 

Peking."     {Meyer.) 
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to  16927 — Continued. 
16016.     PopULUs  sp.  Poplax. 

From  Hwal-jou.  *'(No.  15.)  This  poplar  seems  to  be  a  favorite  tree  for 
temple  yards;  it  grows  to  a  very  large  size,  has  a  straight  trunk  with  branches 
trimmea  high  from  the  ground  and  with  large,  dark  green  leaves.  It  will  be 
much  appreciated  as  an  avenue  or  park  tree."     (Meyer.) 

16016.  Pyrus  sinensis.  Peax. 
From  Tcha-ching.     (No.  109.)     For  description  see  No.  16911. 

16017.  Prunus  armbniaca.  Apricot. 

From  Shan-hai-kwan.  *'(  Nos.  28  and  29.)  A  wild  apricot  with  small  fruits; 
apparently  grows  wild  in  a  few  caftons."     {Meyer. ) 

16018.  Prunus  sp.  Cherry. 

From  Tang-shan.  **{Xo.  93.)  Apparently  a  cherry  which  grows  in  bunh- 
like  form,  much  resembling  a  red  currant  bush.  According  to  the  Chinese, 
the  fruits  are  small  but  sweet,  ripening  in  early  June."     {Meyer.) 

16010.     Amygdalus  persica.  Peach. 

From  Shan-hai-kwan.  **(No.  32.)  A  wild  peach  found  near  an  old 
monastery,  but  0(!curring  in  many  different  placcH — probably  escaped  from 
cultivation. ' '     ( Meyer. ) 

16020.  MoRus  ALBA.  Mulberry. 

From  Ming  Toml)8.  **  (No.  92. )  A  form  with  very  deeply  cut  leaves,  which 
appear  to  be  decidedly  different  from  the  common  type."     {Meyer.) 

16021.  DiosPYRos  KAKi.  Persizninoii. 

From  Ming  Tombs  Valley.  '*(Nos.  104  and  105.)  These  trees  are  grafted 
upon  wild  stock  and  are  planted  20  to  30  feet  apart.  Being  slow  growers, 
peaches  are  planted  between  the  young  trees  and  afterwards  taken  out  when 
the  persimmons  need  the  space.  They  seem  to  love  a  somewhat  sheltered 
position  in  the  foothills  of  the  mountains  in  a  soil  made  of  decomposed  rock." 
(Meyer.) 

16022.  Fraxinus  sp.  Ash. 

From  Shan-hai-kwan.  "(No.  11.)  A  decidedly  ornamental  shade  tree; 
grows  in  dry  situations. "     {Meyer. ) 

16023.  MoRus  ALBA.  Mulberry. 

From  Ming  Tomlw.  "(No.  91.)  Another  form  with  deeply  laciniated 
leaves."     (Meyer.) 

16024.  Pyruh  sinensis.  Pear. 

From  Tcha-ching.  "(No.  119.)  An  attractive,  medium-sissed  white  pear 
with  a  long  stem  and  nonmelting  flesh;  much  relished  by  the  Chinese." 
(Meyer.) 

16025.  PopuLus  sp.  Poplar. 

From  Kaulitang.  "(No.  38.)  This  poplar  thrives  in  sandy  soil  and  is 
planted  largely  on  sandy  wastes  where  no  other  tree  would  flourish.  The 
Chinese  use  the  wood  in  building  houses,  coffins,  etc.  A  rather  ornamental 
tree  with  silvery  bark."     (Meyer!) 

16026.  PopuLus  sp.  Poplar. 

From  Chang- li.  "(No.  30.)  A  very  laige  poplar  with  a  straight,  smooth 
trunk;  well  fitted  for  park  or  avenue  planting.       (Meyer.) 

16027.  ViTissp.  Chrape. 

From  Hsuen-hwa-fu.  "  (Nos.  102, 106,  and  107. )  A  fine  white  grape,  berries 
very  long  and  in  heavy  bunches;  commands  high  prices  and  is  really  a  tine 
table  grape;  can  be  kept  in  paper-lined  baskets  in  a  cool  place  until  Chinese 
New  Year  ( early  February ) . ''     ( Meyer. ) 
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16928.      YlCIA  sp. 

From  Thomas,  Greg.    Presented  by  Mr.  S.  W.  Gaines.     Received  December,  1^5. 

16929  and  16930.    Quercus  8pp.  Tmffla  oaks. 

From  PHris,  France.     Received  through  Vilmorin-Aiidrieux  &  Co.,  December 

30,  1905. 


16929.      QlTERCXS  ILEX. 
16980.       QUERCITS  PUBE8CBN8. 

Trees  introduceci  for  truffle  culture. 


Holly 


16931  to  16939. 

From  St.  Ix>uiF,  Mo.     Received  through  the  Missouri  Botanical  (lardens,  Janu- 
ary 2,  1906. 


A  collection  of  roots,  as  follows: 
16931.     Maranta  ke(}ELJANi. 
Calathea  princeps. 
c  a  lathe  a  ckotalipbra. 
Calathea  sp. 
Calathea  ornata  sanderi- 


16932. 
16983. 
16934. 
1«936. 


16986. 
16937. 
16988. 
16989. 


Calathea  oppknhkimiaka. 
Calathea  vfttata. 

CoLOC'ASIA  NBO-tJriN] 


Maranta  LErcx>N£usA  ki 
chovian.\. 


ANA. 


16940  to  16944. 

From  Chico,  Cal.     (irown  at  the  Plant  Introduction  Garden  in  1905 
Deceml^r  22,  1905. 

St'eds,  as  follows: 

16940.  Arachis  hypooaka. 
Grown  from  No.  4253. 

16941.  Arachis  hypooaea. 
Grown  from  No.  9406. 

16942.    VoANDiCEIA  SrRTERRANKA. 

Grown  from  No.  1O450. 

16943.  Arachis  hypogaea. 
Grown  from  No.  10622. 

16944.  Arachih  hypooaka. 
Grown  from  No.  11140. 


Received 


16945  to  16948. 

From  Victoria,  Kamerun,  Africa.     Received  through  Mr.  H.  Nehrling,  Gotha, 
Fla.,  January  8,  HK)6. 

16945.  Amomim  melecueta.  Paradise  seed. 

*  *  Native  of  tropical  \i  estern  Africa.  This  plant  belongs  to  the  ginger  fiainily. 
From  a  lonjr,  scaly  root«to<'k  there  are  produced  leafy  branches  and  short,  leaf- 
less, flower- bearing  branches  bearing  a  single  white-purple  flower.  The  fruit 
is  red,  large,  flcnhy,  and  pear-shaped,  containing  a  large  number  of  brown 
Heeds  called  paradise  soeil  or  Guinea  grains.  Used  only  in  veterinary  medidiie 
and  in  adulterating  liquors  and  pepper."     (  Wlieeler,) 

16946.  Xanthohoma  sp. 
'^Xanlhosoma  riolaceum;  cultivated."     {Nehrling,) 
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to  16948 — Continued. 

16047.  XANTHoeoiCA  sp. 

* '  With  light  green  petioles ;  cultivated.  * '     ( NehrUng. ) 

16048.  XANTHoeoMA  sp. 

^ '  Colocasia  antiquorum;  cultivated. ' '     ( Nehrling, ) 


Yautial 
Yautia. 


16949  to  16979. 

From  Paris,  France.     ReceivM  through  Vilmorin-Andrieoz  A  Co.,  December  29, 

1905. 


A  collection  of  seeds,  as  follows: 

16040.  Arshenatherum  blatius. 

16060.  Tribbtum  pratensb. 

16051.  a  vena  pubbbcens. 

16052.  Anthrihcus  sylvestris. 

16063.  Brachypodium  pinnatum. 

16064.  Brachypodium  sylvaticum. 
16066.  Bromus  inerims. 

16066.  Coronilla  varia. 

16067.  Cytisus  prolifbrus  albub. 

16068.  Dactylis  olombrata. 

16060.  Febtuca  dumetorum. 

16060.  Festuca  elatior. 

16061.  Fbstuca  hbtbrophylla. 
1606d.  Febtuca  ovina. 
16068.  Febtuca  pratensis. 
16064.  FBBrrucA  rubra. 
16066.  Febtuca  tenuifolia. 

16066.  HoLCUs  mollis. 

16067.  Melica  CILIATA; 

16068.  Melica  cobrulba. 
16060.  Melilotub  alba. 

16070.  Paspalum  stoloniferum. 

16071.  Phalaris  arumdinacba. 

16072.  Phleum  pratensb. 
16078.  poa  compre88a. 

16074.  PoA    FERTILI8. 

16076.  PoA   SUDETICA. 

16076.  Stipa  tenacibsima. 

16077.  Trifolium  incarnatum. 

16078.  Trifolium  incarnatum. 

Late. 

16070.  Trifolium  incarnatum. 

Extra  late;  white  flowering. 

3517-No,  XQ6-Q7 i 


Tall  oat-grrass. 


Downy  oat-grass. 


Smooth  brome-grrass. 

Crown  vetch. 

Broom. 

Orchard  grrass. 

Tall  fescue. 

Various-leafed  fescue. 

Sheep' s-fescue. 

Meadow  fescue. 

Ked  fescue. 

Slender-leafed  fescue. 

Creeping^  soft-grass. 


White  melilot. 

Heed  canary  grass. 

Timothy. 

Canadian  bluegrass. 


Esparto  grass. 
Crimson  clover. 
Crimson  clover. 

Crimson  clQver, 
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16980  to  16984.    Ortza  satiya. 

From  Sivaganga,  Madura  district,  South  India.     Reoeivod  throogh  Mr.  A.  P. 
Minor,  January  4,  1906. 

16080. 

J^^ragaiomba,  ''(No.  1.)  An  elttant,  very  small-flUEed  rice  of  exoeptional 
whiteness  when  properly  cleaned,  ft  requires  an  old,  well-cultix-Ytecl  e^il  and 
will  then  yield,  say,  S,000  pounds  per  acre  or  more  according  to  manure  applied. 
The  straw  is  finer  and  less  tough  than  that  of  the  conmioner  kinds  of  paddy 
and  hence  is  especially  valoable  as  fodder.  In  good  soil  it  is  a4i  to  5  monthV 
crop."     {Minor.) 

16081. 

Varikarudan.     (No.  2.) 

16082. 

Milagi,  ''(No.  3. )  Nos.  2  and  3  give  fine  white  rice,  preferred  to  all  othem 
by  the  higher  classes  in  this  part  of  India.  The  flavor  is  supposed  to  be  exi'ep- 
tionally  good.  Both  are  hardy  and  require  no  exceptional  treatment  In  an 
average  soil  they  yield  3,000  pounds  per  acre  and  m  a  well-manured  soil  up 
to  6,oSo  pounds  i)er  acre.  The  straw  is  good  fodder  for  cattle.  The  duzatioii 
of  crop  is  ordinarily  4^  to  5^  months."     (Minor, ) 

16088. 

VeUakcdUii,  or  SiTumanian.     (No.  4.)  . 

16084. 

Eranaalf  or  f^anfon,  "(No.  5. )  Nos.  4  and  6  peld  a  large  white  rioe  whidi 
is  considered  particularly  nourishing  by  the  lower  classes;  very  hard^ ,  vi^ror- 
ous  grower,  even  in  a  comparatively  poor  soil.  An  ordinary  outturn,  with  liillf 
or  no  manure,  is  2,500  pounds  per  acre,  which  may  be  nearly  doubled  by 
manuring.  The  straw  is  coarser  than  that  obtained  from  Nos.  2  and  3.  Tbe 
crop  matures  in  3^  to  4  months,  according  to  soil  and  other  oonditloDS.*' 
{Minor.) 

16985  to  17034. 

From  Erfurt,  Germany.     Received  through  Haage  &  Schmidt,  December  28,  19QSl 
Seeds  of  forage  crops,  as  follows : 


16085. 
16086. 
16087. 
16088. 
16080. 
16000. 
16001. 
16002. 
16003. 
16004. 
16005. 
16006. 
16007. 
16008. 
16000. 
17000. 
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Astragalus  palcatus. 
avena  flavebcens. 
Bbomus  pratensis. 
Dactylis  glomerata. 

FEffTCCA   ARUNDINACBA. 

Festuca  duricscula. 
Festuca  elatior. 
Festuca  hetbrophylla. 
Festuca  ovina. 
Festuca  pratensis. 
Festuca  rubra. 
Festuca  tenuifolia. 
luzula  albida. 

LaTHYRCS  HIRSITUS. 

Melilotus  coerulba. 
Mblilotus  altissima. 


17001.  Meulotub  officdcalis. 

1700d.  Mblilotus  fabvifioba. 

17003.  Meulotub  segetalis. 

17004.  Meliloti's  sulcata. 

17006.  Phalarib  arundixacxa. 

17006.  PiSUM  JOMARDI. 

17007.  Plantago  pstllivm. 

17008.  Spartium  scoparium. 
17000.  ViciA  .\griobxtixa. 

17010.  ViciA  ambioua. 

17011.  ViciA  biennis. 

17012.  ViCIA  CALCARATA. 

17013.  ViCIA  CABBUBICA. 

17014.  ViCIA  OORDATA. 
17016.  ViCIA  CORKIOBRA. 
17016.  ViCIA  CC8PIDATA. 


DECEMBEB,  1905,  TO  JULY,  1906. 
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16985  to  17034— Continued. 

17017.  VlCIA   DI6PERMA. 

17018.  ViCIA    FEBRUGINEA. 

17019.  ViCTA   GERARDI. 

17020.  ViCIA   OLOBOSA. 

17021.  ViCIA   ORANDIFLOKA. 

17022.  ViCIA  HYBRIDA. 

17023.  ViCIA    LUTEA. 

17024.  ViCIA   MACEOCARPA. 
17026.  VlClA    MULTIPLORA. 


17026.  ViCIA  ONOBRYCHIOIDB8. 

17027.  ViCIA   PANNONICA. 

17028.  ViCIA    PEREGRINA. 

17029.  ViciA  PicTA. 

17080.  ViCIA    P8ECDO-CRACCA. 

17081.  ViCIA   8YLVATICA. 

17082.  VlCIA  SPURIA. 

17088.  VlCIA   STRIATA. 

17084.  ViCIA   TRICOLOR. 


17035  to  17050. 

From  Sydney,  New  South  Wales.     Presented  by  Prof.  J.  H.  Maiden,  director 
of  Botanic  Gardens.     Received  January  2,  1906. 

Panicum  proldtum. 
Paspalux  brevifolium. 
Pbnnisetum      compres- 

SUM. 

pollinia  pulva. 
Chaetochloa  aurba. 
Sporobolus  lindleyi. 
Stipa  elegantibsima. 
Stipa  tuckeri. 


17086. 

Andropogon     bombyci- 

17048. 

NU8. 

» 

17044. 

17086. 

Astrebla  pbctinata. 

17046. 

17087. 

Astrebla  elymoides. 

17088. 

Cenchrus  australis. 

17046. 

17089. 

Chloris  truncata. 

17047. 

17040. 

Chloris  ventbicosa. 

17048. 

17041. 

Chrysopogon  gryllus. 

17049. 

17042. 

Panicum  dbcompositum. 

17060. 

17051  and  17052.     Boutkloua  spp. 

From  Silver  City,  N.  Mex.     Received  through  Mr.  James  K.  Metcalfe,  January 
5,  1906. 

17061.     Bouteloua  curtipendula.  Tall  grrama  grams. 

'    17062.     Bouteloua  oligostachya.  Blue  grama  grass. 


17053.      SOLANUM  COMMERSONI. 


Aquatic  potato. 


From  Burlington,  Vt.     Received  through  Prof.  William  Stuart,  of  the  Agricul- 
tural Experiment  Station,  January  6,  1906. 

Tubers  grown  from  stock  obtained  through  Dr.  Edouard  Heckel,  of  Marseille, 
France.  **  Ueckel  is  not  at  all  of  the  opinion  that  JSolanum  commersonii  should  replace 
our  common  potato;  but  if  it  is  adapted  to  swampy  locations  it  would  become  very 
valuable  to  us,  and  possibly  nonbitter  hybrids  might  be  produced  for  poorly 
drained  soils  by  cross  fertilization.**  (L.  Wittmack/ Gartenfloraj  54:  4^2 ^  1905.) 
(8ee  note  to  No.  10324. ) 


X7054.      SOLANUM  COMMERSONI. 


Aquatic  potato. 


From  Santa  Rosa,  Cal.     Received  through  Mr.  Luther  Burbank,  November  28, 
1905,  and  February  10,  1906. 

Tubers  grown  from  No.  10324.  **  Has  rather  small  vines,  produces  an  enormous 
amount  of  flowers  all  summer  and  a  reasonable  amount  of  seed  balls,  which,  how- 
ever, unless  pollenized  from  some  other  variety  never  produce  a  seed.  Owing  to  its 
wandering  disposition,  not  extra  quality,  and  not  being  very  productive  it  will  never 
become  popular.  I  judge  from  what  I  have  read  in  the  French  papers  that  the  bluish 
variety  is  better.  *  *     ( Burbank, ) 
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17055  to  17058. 

From  Baitenzorg,  Java.    Presented  by  Doctor  Treub,  director  of  the  Depart- 
ment of  Agriculture.    Received  January  5,  1906. 

17055.  Arachib  hypogaea.  Peanut. 

"KaijanghoUe.'' 

17056.  Arachib  hypogaea.  Peanut. 

**  KcUjang  banah  waspada,** 

17057.  Arachib  hyfooaea.  Peanut. 

* '  Katjang  amerika. '  * 

17058.  Voandzeia  bubtbrranba.  Woandsu. 

*^  Katjang  hogorJ** 

17059.     Festuga  pratensis.  Meado'w  fescue. 

From  Marysville,  Kans.    Received  through  Mr.  Frank  W.  Oakley,  Januarv  5, 
1906. 

17060  and  17061. 

From  Honoluhi,  Hawaii.     Received  through  Dr.  J.  N.  Roee,  of  the  United 
States  NatioDSkl  Museum,  Washington,  D.  C.,  December  29,  1905. 

Seeds,  as  follows:  , 

17060.  Orbodoxa  rbgia.  Hoyal  palm. 
(No.  05/876.) 

17061.  Aribtolochia  sp. 

(No.  05/875.) 

17062.    SoLANUM  melongena.  Eggplant 

From  Trebizond,  Turkey.     Presented  by  Mr.  Vital  Ojalvo,  vice-consul,  through 
Mr.  Frank  Benton.     Keceived  January  6,  1906. 

Seed  of  a  violet-colored  variety. 

17063  to  17066. 

From  Moscow,  Russia.     Presented  bv  Prof.  William  R. Williams,  of  the  Moeoow 
Agricultural  Institute.     Received  January  8,  1906. 

17063.  Alopbcurus  ruthenicus.        17065.     Bromus  racemo6C8. 

17064.  Bromcs  mollis.  17066.     Bromts  sylvaticub. 

17067  and  17068. 

From  Paris,  France.     Receive<l  through  Vilmorin-Aiulrieux  &  Co.,  Januarys, 
1906. 
17067.     MELiLorrs  cx>brulka.  Blue  sweet  clover. 

17068.       CORONILLA  HCORPIOIDBB. 

17069  and  17070. 

From  Dreshertown,  Pa.     Received  through  Thomas  Meehan  &  Sons,  Janoarr  9,  J 
1906. 

Stocks  u|)on  which  to  graft  imported  cuttings,  as  follows: 

17060.     Malus  malub.  Apple 

17070.     Pyrub  communis, 
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X7071.    Panicum  laevifolium. 

From  Pretoria,  Transvaal,  South  Africa.  Presented  by  Prof.  J.  Burtt  Davy, 
agroetologist  and  botanist  of  the  Department  of  Agriculture.  Received  Jan- 
uary 9,  1906. 

X7072  to  17075.    Eleusine  coracana. 

From  Bombay  Presidency,  India.  Received  through  Mr.  F.  Fletcher,  Deputy 
Director  of  Agriculture,  January  9,  1906. 

17072.  "  Mukti  NaglV     (Close  heads. )     From  Ix)nawla. 

17073.  "  Zipri  NaglV     (Open  heads.) 

17074.  ''NaglV     (Red.) 
17076.  *'NaglU'     (White.) 


17076  to  17092. 

From  Paris,  France.    Received  through 
1906. 

Seeds  of  forage  crops,  as  follows: 

17076.  Anthyllis  vulneraria. 

17077.  Astragalus  palcatus. 

17078.  Brasbica  oleracka. 

17079.  Brassica  oleracka. 

17080.  CyTISUS  SCOPARIUS. 

17081.  Festuca  dumstorum. 

17082.  Festitca  hbterophylla. 

17083.  Febtitca  ovina. 

17084.  Festuca  rubra. 
17086.  Festuca  tenuifolia. 

17086.  Lotus  villosus. 

17087.  Medicaoo  media. 

17088.  Poa  pertilis. 

17089.  Poa  nemoralis. 

17090.  Poa  hempervirens. 

17091.  Poa  trivia  lis. 

17092.  Ulex  europabus. 


Yilmorin-Andrieiix  &  Co.,  January  9, 


Kidney  vetch. 

Milk  vetch. 

Improved  branching  borecole. 

Thousand-headed  kale. 

Common  broom. 

Various-leafed  fescue. 

Sheep's-fescue. 

Ked  fescue. 

Slender-leaved  fescue. 

Greater  bird's-foot  trefoil. 

Sand  lucem. 

Wood  meadow  grass. 

Bough-stalked  meadow  grass. 
Furze,  gorse,  >or  whin. 


X7093.    Chrtsophtllum  cainito.  Star-apple. 

From  Washington,  D.  C.  Plants  grown  in  the  Department  greenhouse  from 
seed  obtain^  in  1904  by  Mr.  G.  N.  Collins  in  Jamaica,  British  West  Indies ; 
numbered  January  10,  1906. 

• 

Fruit  from  which  seeds  were  obtained  was  large  and  light  colored. 

17094  and  17095.    Eraorostis  abyssinica.  Teff. 

From  Abyssinia.  Received  through  His  Excellency  S.  A.  Ras  Makomen,  Jan- 
uary 12, 1906. 

17004.     Pearl  white  seed.  17006.     Brown  seed  mixed  with  white. 

**Teff  is  the  staple  food  of  the  Abyssinians.  Considering  the  general  phy- 
sique of  the  nation  and  that  teff  is  practically  the  sole  means  of  nourishment, 
as  the  poorer  classes  seldom  taste  meat,  the  cereal  is  undoubtedly  rich  ia  nitrog- 
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17094  and  17095 — Continued. 

enons  matter.  It  poflseflaes,  too,  a  sufficient  quantity  of  starchy  matter  to 
stitute  a  lairly  hygienic  diet.  Teff  is  utilized  as  follows:  Grotmd  into  floor; 
made  into  a  semiliquid  or  thin  paste  ronsLstency  by  adding  water,  and  placed 
in  earthen  jars.  The  leaves  of  the  'Geaho'  (gesho)  plant,  which  yield  a  fer- 
ment, are  added.  When  fermentation  is  complete  the  sirupy  mixture  is  slowly 
poured  on  the  surfac^e  of  well-heated,  circular,  flat  baking  pana  After  a  cer- 
tain amoimtof  manipulation  and  turning  over,  a  semiaerated,  flat,  round  cake 
is  the  result.  This  keeps  for  months  without  deterioration,  is  broken  into 
fragments  and  dried  in  the  sun.  The  dried  bread  is  used  as  their  chief  eapply 
when  at  war  or  on  expeditions.  Teff  undoubtedly  possesses  highly  nutritloia 
qualities  and  is  decidedly  more  digestible  than  wheat.  It  could  therefore  be 
exploited  as  an  invalid  foofl.  Tefi  is  not  known  to  possess  distinct  drought- 
resisting  properties. '  *  ( Blxiraet  from  Utter  from  the  British  oonttul  at  Adi*  AMm^ 
Ahymnxa.) 

17096.    Phaseolur  radiatus. 

From  Augusta,  Ga.     Received  through  the  N.  L.  Willet  Seed  Company,  Januarv 

12,  1906. 

Newman. 

\1091  to  17100. 

From  Channing,  Tex.     Received  through  Mr.  A.  H.  Leidigh,  January  12,  1906. 

17097.  Tbiticum  ditrcm.  Macaroni  wheat. 

Galgaloe.    Grown  from  No.  9872. 

17098.  Triticum  dicoccum.  Black  enuner. 

Grown  from  No.  11650. 

17099.  Panicum  miliaceum.  Broozn-oom  millet. 

Black  Voronezh.     Grown  from  No.  9425. 

17100.  HoRDEUM  vuLGARE.  Barley. 
Tennessee  Winter.     Grown  from  No.  11193. 

17101  to  17103. 

From  Sibpur,  Calcutta,  India.     Received  through  Mr.  A.  Gage,  acting  superin- 
tendent, Royal  Botanic  Gardens,  January  13,  1906. 

A  collection  of  tubers,  as  follows : 

17101.  Amorphophallus  CAMPANULATUB.  Stanley's iraahtub. 

The  members  of  this  genus  of  aroids  are  natives  of  India  and  other  parts  of 
tropical  Asia,  where  they  are  cultivateil  for  the  starch  which  is  so  abundant  in 
the  root^tock.  Amorphophallus  campanulatus  has  a  tuber  weighing  8  to  10 
pounds,  Bha|)e<l  like  a  flat  cheese;  spathe  nearly  2  feet  broad  and  15  inches 
high,  with  a  horizontal,  spreading,  fluted  border,  red-purple  on  the  border, 
then  grayish  white  spotted  and  purple  in  the  center.  Doctor  White  says  of 
it  that  when  in  flower  the  fetor  it  exhales  is  most  overpowering,  and  so  per^ 
fectly  resembles  that  of  carrion  as  to  induce  flies  to  cover  the  club  of  the  spadiz 
with  their  eggs. 

17102.    COLOCASIA  Al^IQUORUM   ESCULENTA  (?) 

(Labeled  ^^Alocasia  aniiquoram.^^ ) 

17108.  Alocasia  indica.  *  Alocaaia. 

*' These  roots  are  cultivated  to  some  extent  throughout  India,  but  do  not 
occupy  so  important  a  place  in  the  domestic  economy  there  as  do  the  tares  in 
Polynesia  or  the  yautias  in  tropical  America.''     {Barrett ) 
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X7K)4.    Phalaris  canariexsis.  Canary  grass. 

From  Malta.    Received  through  Mr.  J.  Borg,  of  the  St.  Antonio  Gardens,  Jan- 
uary 15,  1905. 

Malta  canary  seed.  '' Requires  the  same  culture  as  the  late  varieties  of  wheat. 
V^ery  productive  and  remunerative,  although  not  much  erown  in  Malta.  The  grain 
is  slightly  larger  in  size  than  the  best  Sicilian  canary  seed;  the  plant  is  also  stouter. '' 
(  Borg. ) 

X7105.    CiNNAMOMUM  CAMPHORA.  Camphor. 

From  Paris,  France.    Received  through  Vilmorin-Andrieuz  -k.  Co.,  January  15, 
1906. 

This  plant  is  the  source  of  camphor,  the  gum  being  obtained  from  the  extracted 
juice.  The  tree  is  difficult  to  transplant  and  is  best  propagated  by  seeds,  sown  as 
soon  as  ripe  in  a  shaded  bed,  the  seedlings  being  transplanted  when  very  small  into 
pK>t8  and  kept  thus  until  ready  to  plant  out  permanently.  The  soil  best  suited  to 
camphor  is  a  sandy  loam. 

X7106  to  17130.    Amyodalus  communis.  Almond. 

From  Girgenti,  Italy.     Received  through  Hon.  Francis  Ciotta,  Uhitetl  States 
consular  agent,  January  15,  1906. 

Almond  cuttings,  as  follows: 

17106. 

ComuMla.  This  is  a  plant  requiring  special  care,  but  is  highly  valued  for 
its  sweet  and  agreeable  flavor.  The  tree  will  attain  a  vigorous  and  strong 
growth;  can  be  cultivated  in  all  climates. 

17107. 

Cavaliera.  In  this  the  vegetation  is  especially  vigorous,  resists  frost,  yields 
well,  and  the  fruit  is  extremely  tender,  bemg  much  sought  after  as  a  table  fruit. 

17108. 

Caccia.  In  this  the  vegetation  is  extremely  strong,  resists  the  rigors  of 
winter,  produces  richly,  and  is  incomparable  for  roasting  and  for  making  the 
finest  torroni,  the  tower-like  almond  cakes  made  of  almonds  and  honey. 

17109. 

Bianca.  The  tree  is  of  medium  development,  wood  not  very  solid,  yields 
well,  fruit  extremely  sweet  and  highly  valued  for  table  use. 

17110. 

Selvaggia.  This  tree  has  great  resistance,  srows  in  a  very  luxuriant  manner 
and  regular  form;  bears  a  tender  fruit  used  by  preference  for  the  ordinary 
torroni,  almond  cakes  of  the  common  quality. 

17111. 

Carina.  This  tree  is  of  medium  development  ana  is  ver^'  resistant  to  frost 
and  inclement  weather.  It  produces  abundant  small,  tender  fruit  which  is 
excellent  for  pastry  and  for  the  almond  paste. 

17112. 

Regaliana.  This  tree  is  of  medium  size  and  of  ordinary  resistance;  produces 
abundantly  a  fruit  valuable  for  the  table,  exquisitely  sweet  and  sougnt  for  in 
all  the  markets  for  its  excellent  qualities. 

17113. 

Tnglese,  Th\^  takes  its  name  from  the  extensive  use  to  which  it  is  put  in  the 
manufacture  of  special  pastes  in  England.  It  is  very  delicate  and  tender, 
superior  for  the  table  and  excellent  also  for  making  sweetmeats. 

;06 


22 


SEEDS   AND   PLANTS   IMPOBTED. 


17106  to  17130— Continued. 
17114. 

Tramentana.  Its  resifltance  to  froet,  which  is  strong  in  this  almond  tree, 
enables  it  to  srow  vigotx)usly  in  the  tramontane  regions  without  injurv  from 
exposure  to  those  northern  winds.    The  fruit  is  sweet  and  sou^^ht  afiber  kr 


confectionery. 

17116. 

Washington. 

17116. 

SiciUa. 

17117. 

RacalmvJlo. 

1711S. 

Signora. 

17119. 

Mantia, 

17120. 

Gioia, 

17121. 

SanJUippo. 

17122. 

Strinta. 

17128. 

Sanguisuga. 

17124. 

Fra  ElicL 

17125. 

Milocca. 

17126. 

Kroger. 

17127. 

Sioglio. 

17128. 

Nocciola, 

17129. 

Roccn  RoMa. 

17180. 

Giapponese, 

17131.    Elymus  virginicus  submuticus. 


Wild 


From  Union,  Oreg.    Received  through  Mr.  George  Gammie,  of  the  Agricuituial 
Experiment  Station,  January  13,  1906. 

A  native  of  the  Rocky  Mountains.  A  coarse,  perennial  erass,  growing  on  allnvial 
river  banks  or  in  rich  low  grounds.*  This  grass  frequently  forms  a  considerable  por- 
tion of  native  meadow  lands  and  makes  a  coarse  hay.  It  starts  growth  early  in  tbt 
spring  and  thus  affords  a  good  pasturage. 


17132.      SOLANUM  CX)MMEBSONI. 


Aquatic  potato. 


From  New  York,  N.  Y.     Received  through  J.  M.  Thorbum  &  Co.,  January  15, 
1906. 

Violet  tubers  procured  direct  from  Mr.  J.  Labergerie,  and  will  be  compared  with 
the  form  imported  direct  from  Heckel  and  the  forms  received  from  Luther  Burbank. 
For  description  see  ''Le  Solanum  Commersonii  et  ses  Variations  Pomme  de  Terre 
e  L'Uruguay  (Variete  Violette),'*  by  J.  Labergerie.) 


^ 


17133.    Sechium  edule. 


Chayota. 


From  Houth  Island,  8.  C.     Received  through  Gen.  E.  P.  Alexander,  January  12, 
1906. 

17134.    Phaseolus  radiatus.  Mung  bean. 

From  Chillicothe,  Tex.    Received  through  Mr.  A.  B.  Conner,  December  23, 

1905. 

Udid.     Grown  from  No.  8541. 


17135  to  17137.    Oryza  sativa. 

From  Yokohama,  Japan.    Received  through  the  Yokohama  Nursery  Company, 
January  9,  1906. 

Japanese  rice  grown  in  Shizuoka  Ken  district,  as  follows: 

17186.  Tamanishiki. 
17136.     AraH. 

17187.  Mochi,  A  glutinous  variety  mostly  used  for  cakes,  candy,  etc 
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17138  to  17140. 

From  Manila,  P.  I.  Received  through  Mr.  W.  S.  Lyon,  horticulturist,  Bureau 
of  Agriculture,  January  16,  1906. 

17188.  LiLiuH  PHILIFPINENSB.  Benguet  lily. 

''Its  grassy  foliage  is  striking  and  graceful.  It  forces  here  admirably,  and 
I  think  should  be  a  good  subject  for  a  forcing  bulb  in  cultivation."    {Lyon. ) 

17189.  Sterculia  fobtida. 

**Bobug,^*  -A  tall,  handsome,  smooth  tree  with  whirled  horizontal  branches, 
laiige  compound  leaves,  and  large,  dull  red  flowers  appearing  with  the  leaves 
in  spreading  panicles.  The  fruit  consists  of  five  large  follicles,  containing  10 
to  15  smooth,  black  seeds  the  size  of  filberts,  which  are  roasted  and  eaten 
like  chestnuts.     Native  throughout  the  tropics  of  the  Old  World. 

17140.      ACTINOBHYTIS  CALAPPARIA.  Palm. 

"One  of  the  most  attractive  palms  of  the  Areceae  group  that  I  have  evtr 
seen.  I  think  it  would  prove  a  useful  subject  for  house  decorations,  as  our 
native  gardeners  grow  it  to  a  large  size  (8  to  10  feet)  in  fiat,  shallow,  12-inch 
pans."     {Lyon.) 

17141.    Garginia  morella.  a-axnboge. 

From  Kingston,  Jamaica,  British  West  Indies.  Received  through  Dr.  W.  Faw- 
cett,  director  of  Hope  Gardens,  January  18,  1906. 

Seeds  obtained  for  the  purpose  of  propagating  seedling  stocks  upon  which  to  graft 
the  mangosteen. 

17142  and  17143.    Passiflora  spp. 

From  Washington,  D.  C.  Plants  grown  on  the  grounds  of  the  Department  of 
Agriculture,  and  numbered  for  convenience  in  recording  distribution  on  Janu- 
a^  18,  1906. 

17142.     Passiflora  RACBMOS A.  Passionflower. 

17148.     Passiflora  quadrangularis  varieoata.  Granadilla. 

17144.  Oryza  sativa.  Rice. 

From  North  Galveston,  Tex.  Received  through  Dr.  S.  A.  Knapp,  Januarv  15, 
1906. 

Egyptian.  *'The  Egyptian  rice  is  locally  known  in  Louisiana  as  Bull  rice  and  haH 
been  grown  there  for  a  great  many  years.  It  has  a  large  berry  of  the  Japanese  type — 
that  is,  thick  and  short  kernel — somewhat  larger  than  the  Kiuslii  rice,  dark  colored 
and  much  softer  when  it  first  ripens,  so  that  it  answers  excellently  for  the  purpose 
of  stock  food.  It  also  has  more  protein  than  the  ordinary  rice.  The  characteristics 
of  it^  growth  are  that  it  requires  very  little  water,  has  a  strong  stalk,  abundant  leaf, 
is  a  heavy  producer,  and  will  generally  make  a  crop  even  though  the  other  rices  fail. 
For  these  reasons  it  is  grown  m  Louisiana  as  a  stock  food.^'     {Knapp. ) 

17145.  DiosFTROs  TiROiNiANA.  Persixiiinoii. 

From  Augusta,  Ga.  Received  through  the  P.  J.  Berckmans  Company,  Janu- 
ary 19.  1906. 

Seedling  stocks  for  use  in  grafting  imported  scions. 

17146.  Garcinia  mangostana.  Mangosteen. 

From  Buitenzorg,  Java.  Received  through  Dr.  M.  Treub,  director  of  the  Botan- 
ical Gardens,  January  19, 1906. 
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17147.  HORDEUM    DI8TICHUM   NUTANS. 

From  Fort  Atkinson,  Wis.     Received  through  Mr.  W.  D.  Hoard,  Januar>'  17, 
1906. 

Hanna. 

17148.  AVKNA   SATIVA.  Oat 
From  Brandon,  Wis.     Received  through  Mr.  David  Jones,  January  20,  1906. 

Khersmi. 


17149.  Xanthosoma  sp. 

From  Linares,  Nueva  Ix^on,  Mexico.  Presented  by  Dr.  F.  Franceschi,  Santa 
Barbara,  Cal.     Received  January  22,  1906. 

Linares. 

17150.  Rkhmannla.  angulata. 

From  Narberth,  Pa.     Received  through  Mr.  William  Tricker,  January-  19,  1906. 

**Introduced  by  James  Veitch  A  Son,  London,  England.  A  native  of  central  Chtiia; 
has  proved  hardy  on  the  Cotswold  Hillfl,  England,  750  feet  above  sea  level,  withtnit 

Protection;  and  with  moderate  protection  withstood  the  severe  winter  of  1904-5  in 
[asaachusetts.  Awarded  certificate  of  merit  at  Royal  Horticultural  Society  in  190S 
Seedlings  raised  in  the  spring  of  1905,  which  were  planted  out  under  similar  condi- 
tions with  other  herbaceous  plants,  made  rapid  progress  and  some  commenced  to 
flower  in  July  and  were  still  in  flower  October  19.  Others  probably  will  not  flower 
until  1906,  exhibiting  more  the  characrter  of  biennials.  The  plants  are  vigorous, 
leaves  radical  laciniate,  of  a  deep  green  color  and  12  to  15  inches  long.  Some  plants 
sent  up  one  spike  from  the  main  crown,  while  others  sent  up  several  spikes  ba: 
weaker.  Main  spikes  have  produced  lateral  growths  with  flowers.  Several  spikep 
were  4  feet  tall.  Flowers  like  Bignonia  grandiffora  (except  in  color)  are  proauct<i 
at  the  axils  of  the  leaves.  Size,  3  inches  in  diameter,  color,  rose-purple  with  • 
rich  yellow  throat  spotted  with  purple.  The  individual  flower  resembles  Jncartifim 
delavayi.  Plants  thrive  in  onhnary  garden  soil;  should  have  full  sunshine  and 
ample  space  between  plants — about  2  feet.  Flowers  are  good  for  cutting,  remaining 
several  days  in  good  condition.'*     ( Tricker.) 

• 

17151.  Citrus  aurantium.  Orange. 

From  Siang-tan,  Hunan  Province,  China.  Received  from  Mr.  S.  A.  McCalla, 
through  rrof.  H.  A.  Morgan,  director  of  the  Agricultural  Experiment  Station, 
Knoxville,  Tcnii.,  January  17,  1906. 

Orange  set^ds  said  by  Dcxrtor  Webber  to  V)e  of  a  tangerine  type. 

"  The  orangcj'  grown  hereal)outs  are  of  both  the  loose-skinned  and  the  tight-skinned 
varieties.  None  of  them  are  especial!  v  good.  The  town  of  Li-liug,  which  hast 
latitude  of  27°  42^  N.,  is  the  northern  limit  of  the  tight-skinned  oranges,  but  the 
loose-skinned  varietv  grows  as  far  north  as  (-hang-sha,  which  is  probably  about  4(<* 
feet  above  sea  level.  Nearly  every  winter  there  are  one  or  two  oig  snows.  1  have 
seen  two  in  the  last  five  years  about  9  inches  deep;  also,  from  time  to  time  there  are 
freezes,  but  the  orange  trees  never  seem  to  suffer."     {McCaUcu) 

17152  to  17162. 

From  Chi-li  Province,  C-hina.    lieceived  through  Mr.  Frank  N.  Meyer,  December, 

1905. 

Cuttings  of  fruits  and  vines,  as  follows: 

17162.       PrI  N1  8   ARMEMACA.  ApzicOt. 

From  Tchu-chung.  "(No.  118.)  This  is  one  of  the  finest  white  apricot? 
that  grows  in  China,  as  1  have  been  told  by  the  natives.  They  describe  the 
fruit  as  being  very  large  and  white  skinned,  with  a  few  red  spots."     {Meyer,) 
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17152  to  17162— Continued. 

17163.  Pbunus  armeniaca.  Apricot. 

From  Tcha-ching.  **(No.  113.)  The  kernels  of  this  apricot  are  sold  as 
almonds;  they  are  small  hut  taste  fine.  The  trees  grow  very  bushy  and  are 
grafted  upon  wild  stock."     {Meyer.) 

17164.  Prunus  armeniaca.  Apricot. 

From  Tcha-ching.  **(No.  112.)  A  large,  red  apricot  described  by  the 
natives  as  being  very  good. ' '     ( Meyer. ) 

17166.    ViTis  viNiPERA.  Grape. 

From  Chang-li.  '*  (No.  114. )  This  is  a  very  fine  white  grape  belonging  to 
the  Muscat  group.  In  North  China  it  commands  more  than  three  times  as 
much  money  as  is  paid  for  the  purple  grape."     (Meyer. ) 

17166.  ViTiB  VINIPERA.  Grape. 

From  Hsuen-hwa-fu.  **(No.  101.)  A  splendid  green-white  grape,  con- 
sidered as  the  best  grape  here  in  China.  The  berry  is  very  long  and  the 
bunches  are  rather  large.  The"  taste  is  fresh  sweet,  without  being  too  sweet. 
An  excellent  table  grape.  It  is  apparently  a  kind  of  Muscat  grape,  not  being 
free  skinned  and  having  the  same  general  appearance."     {Meyer. ) 

17167.  ViTis  sp.  Grape. 

From  Chang-li.  **  (No.  115.)  A  dark  purple  grape;  a  very  heavy  bearer. 
The  taste  is  a  trifie  watery,  but  otherwise  it  is  all  right.  Is  a  very  late  grape, 
the  last  which  appears  here  on  the  markets.  Free  skin;  produces  very  large 
bunches. ' '     {Meyer. ) 

17168.  Vrris  sp.  Grai>e. 

From  Hsuen-hwa-fu.  **  (No.  103. )  A  small  purple  grape  from  this  region, 
where  it  gets  intensely  cold;  the  vines  are  buried  over  winter."     {MeyerT^ 

17169.  ViTis  sp.  Grape. 

From  Hwai-jou.     "(No.  95. )     A  purple  grape,  said  to  be  early  and  of  good 
quality. ' '     ( Meyer. ) 

17160.  ViTis  sp.  Grape. 

From  Hwai-jou.  "(No.  94.)  A  white  grape  growing  near  Hwai-jou.  I 
was  notable  to  see  any  fruit,  but  am  told  that  it  is  an  early,  sweet  grape." 
{Meyer.) 

17161.  ViTis  sp.  Grape. 

From  Chang-li.  "(No.  116.)  A  light  purple  colored  grape;  heavy  bearer; 
large  bunches;  free  skin.  Tastes  somewhat  watery.  Might  do  fine  as  a  wine 
pnxlucer.  Is  well  esteemed  here  on  account  of  coming  the  last  in  season:" 
{Meyer.) 

17162.  (Undetermined.) 

From  Hwai-jou  *  *  ( No.  110. )  Cuttings  of  a  vine  used  around  here  for  tying 
grapes  to  the  trellises.  Looks  like  Aristolochia.  Is  not  producted  here,  but 
comes  from  farther  south.  It  is  very  tenacious  material,  admirably  fit  for  the 
the  purpose."     {Meyer.) 

17163  to  17166. 

From  Queretaro,  Mexico.     Received  through  Seflor  Carlos  J.  Unjuiza,  January 
20,  1906. 

Alfalfa. 

Broad  bean. 

Lentil. 


17163. 

MSDICACiO  8ATIVA. 

17164. 

ViCIA   FABA. 

17166. 

Lens  esculenta. 

17166. 

( Undetermined. ) 

ShotolUlo. 
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17167  to  17181. 

From  Chi-li  Province,  China.    Received  through  Mr.  Frank  N.  Merer,  Janoarr 
24,  1906. 

A  collection  of  cuttings,  as  follows: 

17167.    Amygdalus  pebsica.  Peaeh. 

From  Tung-chow.  "(No.  35. )  A  lange,  white  peach,  considered  a  fine froii 
by  the  Chinese.  Nonmelting  flesh.  The  tree  is  a  very  thrifty  grower." 
(Meyer,) 


17168.  Celtis  sp. 

From  Shan-hai-kwan.  ''(No.  3.)  An  oramental  shade  tree,  growing  in 
dry,  rocky  situations;  if  not  too  heavily  attacked  by  gall  insects  is  decidedly 
ornamental."     {Meyer.) 

17169.  CoRYLUB  sp.  Haselnut. 

From  Shan-hai-kwan.  "  (No.  7.)  A  low  shrub  found  on  steep,  rocky  moun- 
tain sides.     May  do  well  as  undershrub  beneath  tall  trees."     (Jfeyer, ) 


17170.  Crataegus  sp. 

From  Chang-H.  "(No.  10.)  A  small-leaved  Crataegus  growing  wild  in  the 
mountains  around  here.   It  is  used  as  stock  for  QrataeguA  pinnatifidcL  * '    ( Jljapr.) 

17171.  Crataegus  pinnatifida.  Ha^wtliorn. 

From  Chanjj-li.  "(No.  9. )  A  very  large-fruited  variety  of  which  seeds  were 
sent  to  Washmgton  under  No.  57a.  A  remarkable  ornamental  tree.  Is  a 
slow  grower,  but  has  large,  glossv,  dark  green  leaves,  and  is  loaded  in  fell  with 
scarlet  fruits.  In  China  itself  there  is  not  enough  of  this  fruit  to  supply  the 
demand  for  making  preserves."     {Meyer.) 

17172.  DiosPYRos  kaki.  Persixnmoxi. 

From  Chang-li.  "(No.  4.)  A  medium  sized,  seedless  persimmon.  Seems 
to  be  a  variety  of  Diospyros  kaki.  Fruit  globular,  2  inches  in  diameter,  orange 
color.    The  trees  grow  30  to  40  feet  high."     {Meyer, ) 

17178.     Diospyros  lotus.  Persimznon. 

From  Chang-li.  "(^No.  50. )  A  wild  persimmon  on  which  the  large  eeedlesB 
varieties  are  grafted;  is  itself  also  an  ornamental  tree."     {Meyer. ) 

17174.  PopuLus  pp.  Poplar. 

From  Shan-hai-kwan.  ^'(No.  14.)  A  very  white  barked  T)oplar  which  is 
extremely  cheery  in  winter  landscape  on  account  of  its  shining  w^hite  bark. 
Grows  to  a  rather  large-sized  tree,  60  to  80  feet  Well  fit  for  an  avenue  tree  or 
to  be  planted  in  groups  in  parks."     {Meyer.) 

17175.  PopuLus  sp.  Poplar. 

From  Shan-hai-kwan.  "  (No.  40.)  A  very  white  barked  poplar,  growing 
close  to  the  seashore  near  Shan-hai-kwan.  Probably  the  same  as  No.  14 
(S.  P.  1.  No.  17174),  but  its  locality  close  to  the  sea  made  it  look  different,'* 

{Meyer. ) 


17176.  Pyrus  sp. 

From  Chang-li.  "(No.  36.)  A  very  small  pear.  The  fruits  do  not  grow 
larger  than  a  small  cherry.     Fit  perhaps  as  an  ornamental  tree."     ( Meyer.) 

17177.  Pyrus  sp.  Psar. 

From  Shan-hai-kwan,     *  *  ( No.  37. )     A  wild  pear  growing  in  a  rocky  ravine." 

{Meyer.) 

17178.  Pyrus  sinensis.  Psar. 

From  Chang-li.  "(No.  39.)  A  large  yellow  pear,  nonmelting  flesh.  Can 
be  kept  for  many  months  without  spoiling.  May  be  of  use  in  crossing  with 
better  kinds. ' '     ( Meyer. ) 
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17167  to  17181— Continued. 

17179.  Salix  ep.  Willow. 

From  Shan-hai-kwan.  "  (No.  49. )  A  willow  which  is  used  to  make  strong 
baskets  from.  The  bark  of  an  older  tree  becomes  pitch  black  and  looks  as  such 
rather  curious. ' '     ( Meyer. ) 

17180.  (Undetermined.) 

From  Shan-hai-kwan.  **(No.  5. )  A  plant  with  long,  fierce  spines,  which 
might  make  it  suitable  for  a  hedge  plant;  grows  to  be  a  good-sized  tree." 
{Meyer. ) 

17181.  Xanthoxylum  sp.  Prickly  ash. 

From  Shan-hai-kwan.  '*(No.  12.)  Probably  not  possible  to  grow  from 
cuttings.     Seeds  sent  to  Washington,  D.  C,  under  No.  125a.*'     {Meyer.) 

17182  to  17234. 

From  Bichmond,  New  South  Wales.     Received  through  Mr.  H.  W.  Potts,  prin- 
cipal of  the  Hawkesbury  Agricultural  College,  January  20,  1906. 

Grass  seeds,  as  follows: 


17182.  Andbopogon  sp. 

17183.  Andbopogon  affinis. 

17184.  Andbopogon  sebicbus. 

17186.  ASTBEBLA   BLYMOXDBS. 

17186.  ^STBEBLA  ELYMOIDE8. 

17187.  ASTBBBLA  PBCTINATA. 

17188.  astbebla  pectin  ata. 

17189.  astbebla  tbiticoides. 

17190.  astbbbla  tbiticoides. 

17191.  Chlobis  aciculabis. 

17192.  Chlobis  ventbicosa. 
17198.  Chlobis  tbuncata. 

17194.  Chlobis  tbuncata. 

17195.  Chbysopogon  gbyllus. 

17196.  Deyeuxia  fobstebi. 

17197.  Danthonia  cabphoides. 

17198.  Danthonia  cabphoides. 

17199.  Danthonia  nbbvosa. 

17200.  Danthonia  nebvosa. 

17201.  Danthonia  penicillata. 

17202.  Danthonia  penicillata. 
Broad-leaved  form. 

17208.  Danthonia  sbmiannulabik. 

17204.  Danthonia  penicillata  var. 
A  broad-leaved  variety. 

17205.  Danthonia  penicillata  var. 

17206.  Danthonia  penicillata  var. 

17207.  Danthonia  penicillata, 
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Bluestem. 

Coast  bluestem. 

Haiiy  bluestem. 

Coarse  Mitchell  gprass. 

Coarse  Mitchell  g^ass. 

Mitchell  gprasB. 

Mitchell  gTBJM. 

Mitchell  grass. 

Mitchell   gT€LBB, 

Star  g^ass. 
Windmill  grass. 
Umbrella  grass. 
Umbrella  grass. 

Bent-gprass. 

Oat-grass. 

Oat-grass. 

Swamp  wallaby. 

Swamp  wallaby. 

Wallaby  grass. 

Wallaby  grass. 

Wallaby  grass. 
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Wallaby 
Brown-flowered  swamp-gTaes. 
Brown-flowered  rwamp-gzaK. 


Weeidng:  love-gpraaa. 
Early  Bpring--graBS. 


AuBtralian  millet. 
Vandyke  ^i 
Vandyke 
Cotton. 


17182  to  17234--CoDtinued. 

17208.  Danthonka  penicillata  villosa. 

17209.  Danthonia  penicillata. 

17210.  Danthonia  pbnicillata. 

17211.  Danthonia  8BMIANNULARIS. 

17212.  Diplachnb  fusca. 

17218.  Diplachnb  FU8CA 

17214.  Diplachnb  peacock  ii. 

17215.  Elecsine  abcjyptiaca. 

1 72 1 6.  Eragrostis  ep.     ( Probably  E.  IqotoHachya. ) 

17217.  Eragrostis  brownbi. 
'    17218.  Eragrostis  leptostachya. 

17219.  Eragrostis  pilosa. 

17220.  Erioohloa  polystachya. 

17221.  Neuraciine  mitchelliana. 

17222.  Panicum  arachyrachus. 
17228.  Panicum  decompositum. 
17224.  Panicum  flavidum. 
17226.  Panicum  flavidum. 

17226.  Panicum  leucophaeum. 

17227.  Panicum  prolutum. 

17228.  Panicum  prolutum 

17229.  poa  caespitosa. 
17280.  pollinia  fulva. 
17231.  Pappgphorum  commune. 

17282.  Pappgphorum  commune. 

17283.  Chaetochloa  aurea. 

17234.       DiPLACHNE   DCBIA. 

17235.    Akalia  cordata.  ITcIo. 

From  Yokohama,  Japan.     Receive<l  through  the  Yokohama  Nursery  CompanVy 
January  26,  1906. 

Kan  udo. 

17236  to  17244. 

From  Buitenzorg,  Java.     Received  through  Dr.  M.  Treub,  director  of  the  Depart* 
ment  of  Agri(!ulture,  January  26,  1906. 

17236.     Aloc:asia  macrorhiza. 

Malay  name  "Senteh.** 

17237  to  17244.     Colocasia  antiquorum.  Taro. 

17237.     Variety  nigra.     Malay  name  "Kiempoel  ietem." 

Variety  moiiorhiza  atrovindis,     Malay  name  "Talus  romah." 

Variety  monorhiza  scripia.     Malay  name  *' Talus  soerat." 


Tussock  poa. 

Su^ar  grass. 

Pappus 

Pappus 

Tellow  foxtail. 

Cane-g^ri 


17288. 
17239. 
17240. 


17241. 


Variety   monorhiza   nigra,     Malay  name   "Talus    lampoeng 
ietem." 

Variety     vwnorhiza     nigra,    Malay    name    **  Talus    lahoen 
indoeng." 
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3.7236  to  17244— Continued. 

17242.  Variety  mmiorhiza  bayabon.  Malay  name  '* Talus  pandan." 

17243.  Variety  monorhiza  bayabon.  Malay  name  "Talus  ketan." 

17244.  VsLnety  monorhiza  bayabon.  Malay  name  *' Talus  kiara." 

3.7245.    Ergdium  cygnorum.  Stork's-bill  or  crow's-foot. 

From  Sydney,  New  South  Wales.  Preeentecl  by  the  director  of  the  Botanic 
Gardens  through  Mr.  Walter  S.  Campbell,  director  of  Agriculture.  Received 
January  22,  1906. 

** An  annual  or  biennial  herb  with  procumbent  or  slightly  erect  stems  extending 
from  1  foot  to  3  feet  or  more  in  length.  This  plant  is  widely  distributed  throughout 
the  Australian  continent,  lye'ing  found  in  the  interior  of  all  the  colonies,  and  in  some 
situations  it  is  moderately  plentiful.  Its  free-seeding  qualities  have  rendered  it  some- 
^what  proof  against  extermination.  During  the  spring  and  earlv  summer  months 
this  plant  affords  a  rich  succulent  herbage,  which  herbivora  of  all  descriptions  are 
remarkably  fond  of.  Horses  will  often  leave  good  herbage  to  browse  upon  it.  Pas- 
toral ists  8})eak  very  highly  of  this  plant  as  affording  good  herbage  while  it  is  in  a 
young  state.  But  when  it  is  ripening  its  seeds  it  is  somewhat  dreaded  by  the  sheep 
owner  on  account  of  the  sharp  pointed  Bi'cd  lobes,  which  not  only  attach  themselves 
firmly  to  the  wool  but  the  barbed  points  often  penetrate  the  skin  of  the  animal. 
Notwithstanding  this,  however,  the  plant  has  much  to  recommend  it  as  a  pasture 
herb,  for  it  will  grow  well  on  the  poorest  of  soils.  Many  of  the  dry  sandhills  of  the 
interior  would  have  little  vegetation  on  them  during  the  early  summer  months  if  it 
were  not  for  this  plant.  Under  cultivation  it  produces  a  great  amount  of  herbage, 
and  if  cut  when  it  shows  its  flowers  it  is  not  only  valuable  as  a  green  feed,  but  it 
can  be  made  into  capital  hay.  Taking  into  conssideration  its  great  productiveness, 
we  think  it  might  be  turned  into  ensilage  with  good  results.  E.  ofgnomm  is  the  only 
species  of  the  genus  that  is  endemic  in  Australia.*'     (Flora  Austr.,  1:297.) 

X7246  and  17247.     Nicotiana  sanderae. 

From  St.  Albans,  England.  Receive<l  from  Sander  &  Sons  through  J.  M.  Thor- 
bum  &  Co.,  New  York,  N.  Y.,  January  18,  1906. 

17246.     Nicotian  A  sandkrae.  17247.     Nicotiana  banderab  hyb. 

17248  and  17249. 

From  Salisbury,  Rhodesia,  South  Africa.  Presente<i  by  Hon.  E.  Ross  Town- 
send,  Secretary  for  Agriculture.     Received  January  29,  1906. 

17248.  Chloris  virgata.  Bhodes^grasB. 
*' Regarded  as  a  very  valuable  forage  plant."     {Toimsend. )     (See  No.  9608. ) 

17249.  Panicuh  sp.  White  rapoka. 

**The  rapoka  is  a  millet  which  forms  the  staple  article  of  diet  among 
Mashona  natives,  and  the  grass  is  considered  to  be  excellent  for  making  hay 
or  ensilage.  This  sample  is  supposed  to  be  a  new  and  better  variety  recently 
introduced  from  north  of  the  Zamljesi."     (  Towusend. ) 


17250.      PlSTAClA  VERA. 

From  Saratoga,  Cal.     Presented  by  Rev.  A.  Fuller.     Received  January  2J^  HK)6. 
Large  Red  Alejipo. 

17251  to  17280.    Glycine  ihspida.  Soy  bean. 

From  Arlington  Farm,  Virginia. 

A  collection  of  soy  beans  grown  on  the  Arlington  Farm  in  1905  from  seed  received 
through  the  Division  ot  Agrostology. 

Black  varieties: 

17251.     Medium  early,  black,     (irown  from  Agrost.  Nos.   1978,  1979,  and 
2033,  combined, 
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17251  to  17280— Continued. 
Black  varieties — Continued. 

17262.     Flat,  medium  laige,  late,  black;  third  crop  from  Agroet  No.  129Su 

17268.  Medium  black;  second  crop  from  Agroet.  No.  1536. 

17264.  Medium  black,  email  seeded;  first  crop  from  Agroet.  No.  1980. 

17265.  Medium  black,  medium  early;  pecond  crop  from  Agroet.  No.  1188l 

Brown  varieties: 

17256.     Medium,  reddish  brown;  second  crop  from  Agrost.  No.  1542. 

17267.  Brown  Eda  Mamfy  medium  early;  second  crop  from  Agroet  No.  1185. 
17258.     Ogemaw,  early;  first  crop  from  Agrost  No.  1992  or  S.  P.  L  No.  13502. 

17269.  Brown,  early;  first  crop  from  Agroet  No.  2031. 

Green  varieties: 

17260.  Green  SamaroWy  medium,  medium  early;  first  crop  from  Agroet 

No.  1972. 

17261.  Lar^e,  medium,  green;  fourth  crop  from  Agroet,  No.  912  or  S.  P.  L 

No.  13503,  first  crop  from  Agrost.  Nog.  1764  and  1971,  combined. 

Greenish-yellow  varieties: 

17262.  Small,  early,  greenish  yellow;  third  crop  from  AgroFt,  No.  1297. 

17268.  Small,  medium  late,  greenish  vellow;  second  crop  from  Agrort,  Na 

1539. 

Medium  late,  greenish  yellow;  second  crop  from  Agrost.  No.  119iS. 
Medium  late,  greenish  yellow;  second  crop  from  Agrost.  No.  120(X 


17264. 
17265. 
17266. 


Large,  medium  late,  greenish  vellow;  second  crop  from  Agroet  Xa 
1171  or  S.  P.  I.  No.  9409. 


17267.  "I-Ate,  large,  greenish  yellow;  third  crop  from  Agrost.  No.  1298, 

Yellow  varieties: 

17268.  Jto  San,  me<iium,  early,  yellow;  first  crop  from  Agroet.  Nos.  1973, 

1974,  1975,  and  1765,  combined, 

17269.  Dwarf,  early,  yellow;  third  crop  from  Agrost.  No.  976. 

17270.  Medium  yellow,  small  seed;  fourth  crop  from  S.  P.  I.  No.  4912, 

third  crop  from  Agrost.  No.  1169  or  S.  P.  I.  No.  9407,  and  first 
crop  from  S.  P.  I.  No.  12399. 

17271.  Medium  early,  yellow;  second  crop  from  Agrost.  No.  IIW. 

17272.  Small,  medium  yellow;  second  crop  from  Agrost.  No.  1538. 

17273.  Mc<lium  early,  yellow;  second  crop  from  Agrost.  No.  1197. 

17274.  Small,  early,  yellow;  second  crop  from  Agrost.  No.  1199. 

17275.  Medium  yellow,  large  seed;    third  crop  from  Agroet.  No.  1170  or 

S.  P.  I.  No.  9408,  first  crop  from  Agrost.  No.  1170-2  or  S.  P.  I. 
No.  12400,  and  third  crop  from  Agrost.  No.  1296. 

17276.  Medium  early,  yellow  from  Thackara;  second  and  third  crops  from 

Agrost.  No.  1299. 

17277.  Medium  early,  yellow;  third  crop  from  Agroet.  No.  1295. 

17278.  Large,  medium  late,  yellow;  first  crop  from  Agrost.  No.  2032. 

17279.  I^rge,  late,  yellow;  first  crop  from  Agrost.  No.  2034. 

17280.  Large,  late,  yellow;  first  crop  from  Agrost.  Nos.  1976  apd  1977. 
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X7281.    Medigago  satiya.  Alfalfja, 

From  Deseret,  Utah.    Received  through  Mr.  Frank  Hinckley,  January  31, 1906. 
J\Arkeitan.    Grown  from  S.  P.  I.  No.  991. 

17282.    Seghium  edule.  Chayote. 

From  New  Orleans,  La.    Presented  by  Mr.  Aristide  Hopkins.    Beceived  Janu- 
ary 31,  1906. 

''Fruit  of  a  white  variety  considered  more  delicate  than  the  green  variety." 
{Mopkins.) 


17283  to  17326.    Phaseolus  spp. 

From  Arlington  Farm,  Virginia. 
A  collection  of  beans  grown  on  the  Arlington  Farm  in  1905  from  S.  P.  I.  seed. 
Phabbolus  radiatus.  Kungbean. 

17288.  Very  early.  Grown  from  No.  1161. 
Very  early.  Grown  from  No.  8814. 
Very  early.  Grown  from  No.  9889. 
Larger  than  No.  17283.    Grown  from  No.  6430. 


17284. 
17286. 
17286. 

Phabbolus  sp. 
17287. 

PHASBOLUS  BADIATU8. 


Mung  bean. 


17288.  .  Larger  than  No.  17283.     Grown  from  No.  10407. 

17289.  Medium  early,  medium  size.    Grown  from  No.  13394. 

17290.  Medium  early,  medium  size.     Grown  from  No.  13397. 

17291.  Medium  early,  medium  size.     Grown  from  No.  13398. 

17292.  Early,  medium  size.     Grown  from  No.  13396. 
17298.  Medium  early,  medium  large.    Grown  from  No.  10610. 
17294.  Medium  early,  medium  large.     Grown  from  No.  9786. 
lV296.  Early,  medium  large.     Grown  from  No.  8540. 

17296.  Early,  large.    Grown  from  No.  8486. 

17297.  Smaller  than  others.     Grown  from  No.  6071. 

17298.  Earlier  and  larger,  but  otherwise  similar  to  No.  17297.    Grown 

from  No.  5437. 

17299.  Late,  medium  size.     Grown  from  No.  10527. 

17800.  Late,  large.    Grown  from  No.  12775. 

17801.  Late,  large.    Grown  from  No.  13395. 

17802.  Medium  late,  large.     Grown  from  No.  6562. 
17808.  Medium  late.     Grown  from  No.  6378. 

Late,  large.    Grown  from  No.  1385. 


17804. 
Phabbolus  max. 

17806.     Medium  early,  small.     Grown  from  No.  8541. 

17806.  Medium,  poor.     Grown  from  No.  13400. 

17807.  Medium,  poor.     Grown  from  No.  13401. 

17808.  Trailing.    Grown  from  No.  13402. 

17809.  Trailing.    Grown  from  No.  13403. 
3617— No.  106—07 3 


Mung  bean. 
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17283  to  17326— Continued. 

PhA8E()LU8  CALCARATU8. 

17310.     Late,  large.     Grown  from  No.  6504. 
17811.     Late,  medium  large.     Grown  from  No.  13380. 

17312.  Late,  medium  large.     Grown  from  No.  13383. 

17313.  Late,  medium  size.    Grown  from  No.  13381. 

17314.  Late,  medium  size.     Grown  from  No.  13382. 
Phasbolus  angularib. 

17816.     Very  early,  small.     Grown  from  No.  10523. 

Large,  similar  to  No.  17315.     Grown  from  No.  8488. 


17316. 

Phaseolus  sp. 
17317. 
17818. 


Earlier  and  larger  than  the  average.    Grown  from  No.  13393. 
Medium  size,  medium  early.     Grown  from  No.  13392. 
Phaseolus  angularis.  Adsuki  bean. 

17819.  Medium  size,  medium  early.    Grown  from  No.  13391. 

17820.  Late,  large.     Grown  from  No.  13405. 

17821.  Late,  large.     Grown  from  No.  13386. 

17822.  Late,  large.     Grown  from  No.  13384. 
17328.     Late,  medium  large.     Grown  from  No.  6417. 

Phaseolus  sp. 

17824.     Earlier  than  No.  17323,  small.    Grown  from  No.  6418. 
Phaseolus  angularis. 

17826.     Late,  medium  large.    Grown  from  No.  8487. 
Phaseolus  radiatus: 


17826.     Smaller  than  the  average,  quite  late;  not  promising.    Grown^ 
from  No.  3868. 


1^327  to  17436.    Vigna  unguiculata. 

From  Arlington  Farm,  Virginia.    Crop  of  1905. 

17827.  Black  and  white  mottled. 

17328.  Chinese  Red.    Grown  from  Agrost.  No.  979-3. 

17829.  Chinese  Browneye,     Grown  from  Agroet.  No.  980-3. 

17880.  Chinese  Whippoondll.    Grown  from  Agroet.  No.  985-^. 

17381.  Donms  Early  Ripener.     Grown  from  Agrost.  No.  1090-2, 

17332.  Grown  from  S.  P.  I.  No.  8354. 

17838.  Grown  from  S.  P.  I.  No.  6431, 

17884.  Grown  from  Agrost.  No.  1204-la-la, 
17885. 


17336. 
17387. 
17838. 

17389. 
17840. 
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Extra  Early  Blackeye.    Grown  from  Agrost.  No,  1232-3  or  8.  P.  I. 
No.  1345*6. 

Early  Black,     Grown  from  Agrost.  No.  1233-lc-lb. 

Early  Bla^k.    Grown  from  Agrost.  No.  1233-la-la. 

California  Blackeye.     Grown  from  Agrost.  No.  1231-3  or  S.  P.  L 
No.  13457. 

SovLthdown  MotUed.     Grown  from  Agroet.  No.  1221-3. 

Clay,    Grown  from  Agroet.  No.  1256-3  or  8.  P.  I.  No.  13458. 
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17327  to  17436— Continued. 

17841.     Broivneye.     Grown  from  Agrost,  No.  1208-3. 

Taylor.     Grown  from  Agrost.  No.  1248-3  or  S.  P.  I.  No.  13476. 

Early  Black.     Grown  from  Agrost.  No.  1233-3. 

Vnknotm.     Grown  from  Agroet.  No.  1251-3  or  S.  P:  I.  No.  13468. 


17342. 
17343. 
17844. 
17845. 


17346. 

17847. 
17348. 
17349. 

17350. 
17351. 
17352. 
17353. 
17354. 
17355. 
17356. 
17357. 
17358. 
17859. 
17360. 
17861. 
17362. 
17863. 
17364. 
17365. 
17366. 
17367. 
17368; 
17369. 
17370. 
17371. 
17372. 
17378. 
17874. 
17375. 
17876. 
17377. 
17378. 
17879. 
17380. 
17881. 
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Warren*8  New  Hybrid.     Grown  from  Agroet.  No.  1288-3  or'S.  P.  I. 
No.  13471. 

Large  Blackeye.     Grown  from  Agrost.  No.  1224-3  or  S.  P.  I.  No. 
13455. 

Grown  from  Agrost.  No.  1 204-1  d-lb. 

Brotuneye  Orowder.    Grown  from  Agrost.  No.  1209-2. 

Whippoorwill.     Grown  from  Agrost.    No.  1269-2  or  S.  P.  I.   No. 
13475. 

Red  Ripper.    Grown  from  Agrost.  No.  1275-3. 

Clay.    Grown  from  Agrost.  No.  1255-la-la. 

WarreiVs  Extra  Early.     Grown  from  Agrost.  No.  1218-3. 

rnknowti.     Grown  from  Agrost.  No.  1251-la-la. 

Old  Man.    Grown  from  Agrost.  No.  1219-3. 

Large  Blackeye.     Grown  from  Agrost.  No.  1 224-1  c-1. 

Unknown.    Grown  from  Agrost.  No.  1251-la-lb. 

Grown  from  Agrost.  No.  1261-1  c-1  b. 

Clay.    Grown  from  Agrost.  No.  1255-lc-la. 

Ladyy  broad  whitish.     Grown  from  Agrost.  No.  1246-lb-l. 

Grown  from  Agrost.  No.  1261-la-la. 

Bed  Ripper.    Grown  from  Agrost.  No.  1257-3. 

Large  Blackeye.    Grown  from  Agrost.  No.  1224-la^lR. 

White  Crowder  X  WhippoonaUl.     Grown  from  Agrost.  No.  1216-2. 

Taylor.    Grown  from  Agrost.  No.  1248-1  a-la. 

Red  YeUoW'HvM.    Grown  from  Agrost.  No.  1278-3. 

Blackeye  (white  giant).     Grown  from  Agrost.  No.  1210-3. 

Iron.     Grown  from  Agrost.  No.  1247-3. 

Taylor.     Grown  from  Agrost.  No.  1248-lc-lb. 

Red  Mauve  selection.     Grown  from  Agrost.  No.  1479-la-l. 

Brown  Crowder.     Grown  from  Agrost.  No.  1490-2. 

Small  miippoorwill  Crowder.     Grown  from  Agrost.  No.  1490J-2. 

Wight  Black  Crowder.    Grown  from  Agrost.  No.  1496-2. 

Delicious  Large  Lady.    Grown  from  Agrost.  No.  1486-2. 

Red  Whippoorwill.     Grown  from  Agroet.  No.  1596-1. 

JhungOj  large  white.     Grown  from  Agrost.  No.  1620-lG. 

Chaulif  white.     Grown  from  Agrost.  No.  1632-1. 

Choli^  small  red.     Grown  from  Agrost.  No.  1 636-1 G. 

Bhadela,  red.     Grown  from  Agrost.  No.  1629-1. 

Bhadeltty  red.     Grown  from  Agrost.  No.  1629-1 G. 

Barhatij  large  red.     Grown  from  Agrost.  No.  1 625-1 G. 

Choli,  small  red.     Gjt^yfi^i^^h^^s^.,  "iiii.  l^^l- 


FZB  1  9  IC'ja 


I 


84 


SEEDS  AND   PLANTS   IMPORTED. 


17327  to  17436— Continued. 

17382.  Barbatif  large  red.     Grown  from  Agroet  No.  1625-1. 

17883.  ,  Clay,  from  Melear.    Grown  from  Agrost.  No.  17778-1. 

17884.  Selection  from  hybrid  Black  X  Iron.    Grown  from  Agpost.  No.  2638. 
17886.  Selection  from  hybrid  Bla^ck  X  Iron,    Grown  from  Agroet.  No.  2637. 

17886.  Sixty-Day .    Grown  from  Agrost  No.  2649. 

17887.  Sixty-Day.    Grown  from  Agroet.  No.  2651. 

17888.  Lady- Finger.    Grown  from  Agrost.  No.  2630. 

17389.  Selection  from  hybrid  Black  X  Iron.    Grown  from  Agrost.  No.  2639. 

17890.  Grayeye.,  Grown  from  Agrost.  No.  2631. 

17891.  Selection  from  Clay.    Grown  from  Agrost.  No.  2634. 

17892.  Powell's  Early  Prolific.     Grown  from  Agroet  No.  2643. 

17893.  Red  Crowder.    Grown  from  Agrost  No.  2642. 

17894.  Yellow  Sugar  Crowder.    Grown  from  Agrost  No.  2646. 
17395.  Selection  from  C^y.    Grown  from  Agroet  No.  263.3. 

17896.  Selection  from  Iron.    Grown  from  Agrost  No.  2636. 

17897.  Selection  from  Iron.    Grown  from  Agrost.  No.  2635. 

17898.  Browneye  Crowder,    Grown  from  Agrost  No.  2641. 

17899.  WhiUle.    Grown  from  Agrost  No.  2644. 

17400.     Selection  from  second  hybrid  Brown  X  Iron,    Grown  from  Agroet 
No.  2640. 

Rice,  Long  Lady.     Grown  from  Agrost  No.  1954-1. 

Michigan  Favorite.    Grown  from  Agroet.  No.  1991-1. 

New  Era.     Grown  from  Agrost.  No.  1936-1. 

Broum  Coffee,    Grown  from  Agrost  No.  1985-lG. 

Pinkish  tan  selection  from  Steckler's  Improi^ed.    Gro^Ti  from  Agrost 
No.  1935-c. 

Michigan  Favorite,    Grown  from  Agrost.  No.  1991. 

Steckler's  Improved.    Grown  from  Agrost.  No.  1936-lG. 

WhippoorwiU  X  Lady,    Grown  from  Agroet  No.  2027-1. 

Whippoonuill  Saddleback,    Grown  from  Agroet.  No.  2025-1. 

Black  X  Blackeye.    Grown  from  Agrost.  No.  2021-1. 

Selection  from  New  Era.    Grown  from  Agroet  No.  2020-1. 

Speckled  Java.     Grown  from  Agrost  No.  2009-1. 

Calico.    Grown  from  Agrost.  No.  2005-1. 

Coffee.    Grown  from  Agrost.  No.  2008-1. 

Couch.    Grown  from  Agrost.  No.  2013-1. 

Red  WhippoorwiU.    Grown  from  Agrost.  No.  2003-1. 

Extra  Earhj  Blackeye  X  Black.     Grown  from  Agrost  No.  2018-1. 

Hohiein.     Grown  from  Agroet.  No.  2014-1. 

Little  Iron.    Grown  from  Agrost  No.  2006-1. 

Black-Eyed  Lady,     (irown  from  Agrost  Nov  2004-1. 

Grown  from  Agrost  No.  2023-1  from  the  Arkansas  Experiment 
Station. 

Warren* 8  Extra  Early  X  Sugar  Crowder,    Grown  from  Agroet  No. 
2022-1. 


17401. 
17402. 
17408. 
17404. 
17405. 

17406. 
17407. 
17408. 
17409. 
17410. 
17411. 
17412. 
17413. 
17414. 
17415. 
17416. 
17417. 
17418. 
17419. 
17420. 
17421. 

17422. 
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X7327  to  17436— Continued. 

17423.     Iron  Mountain.     Grown  from  Agroet.  No.  2017-1. 

Extra  Early  Blackeye  X  Black.    Grown  from  Agrost.  No.  2019-1. 

Waison^s  Hybrid.    Grown  from  Agrost.  No.  2007-1. 

Mount  Olive.     Grown  from  Agrost.  No.  2011-1. 

Sport.     Grown  from  Agrost.  No.  2024-1. 

Red  Orowder.     Grown  from  Agrost.  No.  2012-1. 


17424. 
17426. 
17426. 
17427. 
17428. 
17429. 


Grown  from  Agrost.  No.  2029-1  from  the. Arkansas  Kxperiment 
Station. 

17430.  Iron.  Grown  from  Agrost.  No.  2136. 

17481.  Iron,  Grown  from  Agrost.  No.  2310. 

17482.  Michigan  Favorite.    Grown  from  Agrost.  No.  2309. 

17483.  Iran.  Grown  from  Agrost.  No.  2217. 

17484.  Iron.  Grown  from  Agrost.  No.  2386. 
17486.  Iron.  Grown  from  Agrost.  No.  2260. 
17486.  Iron.  Grown  from  Agrost.  No.  2387. 


17437.    Agave  rigida  sisalana. 


SisaL 


From  Santiago  de  las  Vegas  and  Havana,  Cuba.     Received  at  the  Porto  Rico 
Agricultural  Experiment  Station,  Mayaguez,  P.  R.,  May  8,  1906. 

*'  Suckers  and  rooted  bulbils  collected  from  plants  growing  without  cultivation  in 
the  vicinity  of  Havana  and  Santiago  de  las  Vegas."     {Dewey. ) 


X7438  to  17448. 

From  Floral  Park,  Long  Island,  N.  Y.     Received  through  Mr. 
February  2,  1906. 

17488.     Strbptosolen  amabilis  magnifica. 

17489.  RiCHARDIA   FRAGRAN8. 

17440.  RiCHARDIA   CHILD8IANA. 

17441.  RiCHARDIA   AFRICANA   NANA   COMPACTA. 

17442.  RiCHARDIA  PRAECOX. 

17448.  RiCHARDIA    AETHIOPICA   GIGANTEA. 

17444.  RiCHARDIA   ELLIOTTIANA. 

17446.  RiCHARDIA    ALBO-MACITLATA. 

17446.  RiCHARDIA   HASTATA. 

17447.  RiCHARDIA   AURATA. 

17448.  RiCHARDIA   RHEMANNI. 


John  Lewis  Childs, 


Oalla. 

Oalla. 
Little  gem.  calla. 

Oalla. 

Calla. 

Golden  calla. 

Spotted  calla. 

Tellow  calla. 

Oalla. 
Rose  calla. 


17449.    Medicago  sativa. 


Alfalfa. 


From  Chicago,  111.     Received  through   the  A.  Dickinson  Company,  January 
30,  1906. 

Utah-grown  alfalfa  seed. 


17450.     AvENA  SATIVA.  Oat. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  February  1,  1906. 
Fall-sown  Appier  liustproof.  ' 
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17451.    AvENA  6ATIVA.         ,  Oat. 

From  Richmond,  Va.     Received  throagh  T.  W.  Wood  &  Sons,  Janoarv  27,  1906l 
Burt. 

17452.      AVENA  8ATIVA.  Oat. 

From  Augusta,  Ga.     Received  thix)ugh  the  N.  L.  Willet  Seed  Company,  Feb- 
ruary 1,  1906. 

Fall-sown  Appier  Rustproof, 

17453  to  17461.  Xanthosoma  spp.  T^antia. 

From  Ceylon.     Presented  by  Mr.  H.  F.  Macmillan.     Received  February  2,  1906. 
Roots  as  follows: 

17458.     KaluAla,  17468.  Malanga  AmariUo, 

17454.     Malanga  Blanco.  17459.  Oarendi  KauddUu 

17456.     DehiAla.  17460.  Desa  Ala. 

17456.     Nianie  Islenio,  17461.  Kelu  Kaudala. 
17467.     Kaudaia. 

17462  and  17463.    Xanthosoma  spp.  Tantia. 

From  Cocoanut  Grove,  Fla.     Received  through  Mr.  O.  W.  Barrett,  Februarv  5, 
1906. 

Honduras  varieties. 

17464.  AvENA  8ATIVA.  Oat. 

From  Yancey,  Ga.     Received  through  Mr.  H.  Yancey,  jr.,  September  28,  1904. 

Pure  Appier  Rustproof  oats  to  be  planted  for  the  purpose  of  growing  pure  stock 
seed.     Hand  selected  from  8.  P.  I.  No.  11722,  February,  1906. 

17465.  NicoTiANA  tabacum.  Tobacco. 

From  Portici,  Naples,  Italy.    Presented  by  Prof.  O.  Comes.    Received  Mav  16, 

1906. 

Latakia, 

17466  to  17470. 

From  North  China.     Received  through  Mr.  F.  N.  Meyer,  February  6,  1906. 
Plants  and  cuttings,  as  follows: 

17466.  Carex  stbnophylla.  Sedg«. 

From  Marble  Pagoda  grounds,  Peking.  "(Nos.  70b  and  70c. )  A  most  won- 
derful 'grass'  for  lawns.  It  will  save  a  tremendous  lot  of  drudgery  if  we  can 
establish  this  in  the  United  States,  for,  according  to  the  ^rdener  of  the  Gei^ 
man  legation  grounds,  it  is  the  only  'grass'  in  dry  North  Chma  that  keeps  green 
all  summer  notwithstanding  droughts.  It  ^rows  on  the  rockiest  and  poorest 
of  soils  and  never  needs  mowing.  I  consider  it  of  the  utmost  importance, 
especially  for  those  regions  of  the  United  States  where  there  is  but  a  slight 
amount  of  precipitation."     (Meyer.) 

17467.  Vrxis  sp.  Orape. 

From  Tientsin.  **(Nos.  59,  60,  and  61.)  A  pale  purple  grape  ripening  in 
early  September;  produces  large  bunches  and  is  a  heavy  Ijearer.  Tante  of  the 
berries  a  trifle  watery,  but  otherwise  a  good  grape.  Can  be  kept  in  cold 
storage  for  a  whole  year.  The  vines  are  buried  during  the  winter  months.*' 
{Meyer.) 
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17468.  ViTis  gp.  Chrape. 

From  Tientsin.  "(Noe.  62,  63,  64.  and  65.)  A  dark  purple  grape,  with 
somewhat  smaller  berries  than  No.  59  (S.  P.  I.  No.  17467);  otherwise  the  same 
description  applies  to  it. "     ( Meyer. ) 

17469.  Rosa  sp.  Bose. 

From  Peking.     **(Noe.  67  and  68.)    A  semidouble,  yellow  rose  frequently 
met  in  the  gardens  here.    Is  a  very  thrifty  grower  and  able  to  withstand  long 
droughts.     The  straight  young  snoots  grow  from  5  to  8  feet  in  height. 
(Meyer. ) 

17470.  Amygdalus  pbrsica.  Peach. 

From  Peking.  **(No.  69.)  Bud  sticks  from  the  tree  in  the  grounds  of  the 
German  legation  in  Peking,  from  which  one  bag  of  seeds  was  sent  under  No. 
9a  (S.  P.  1.  No.  18262)."     {Meyer.) 

3.7471.    Triticum  durum.  Macaroni  wheat. 

From  Littleton,  Colo.     Received  through  Mr.  James  B.  Mills,  February  7, 19W>. 
Kxihanka. 

X7472.    Crataegus  sp.  Haivthom. 

From  Shanghai,  China.  Presented  by  Rev.  J.  M.  W.  Famham,  D.  D.,  of  the 
Chinese  Tract  Society.     Received  February  8,  1906. 

17473.    RuBUS  sp.  Himalaya  blackberry. 

From  Albany,  Oreg.     Received  through  Mr.  Albert  Brownlow,  February,  1906. 

Himalaya  (synonym,  Himalaya  Giant)  blackberry.  ** This  blackberry  was  grown 
by  Mr.  Luther  Burbank  from  seeds  received  by  him  about  1889  or  1890  from  a  friend, 
who  stated  that  they  had  been  gathered  high  up  on  the  Himalaya  Mountains.  It 
was  sparingly  disseminated  by  Mr.  Burbank  on  the  Pacific  coast  about  1894.  It  is 
reported  to  be  a  very  vigorous,  semitrailing  variety,  somewhat  closely  resembling 
the  *  Evergreen'  blackl)erry  of  Oregon,  but,  unlike  that  sort,  shedding  its  leaves  in 
autumn.  In  western  Washington  and  Oregon  it  has  been  found  entirely  hardy  and 
in  most  soils  yields  very  large  crops  of  fruit  of  good  size  and  quality,  ri|>ening  earlier 
than  the  'Evergreen.'  Although  not  strictly  a  trailer,  its  recumbent  habit  and 
very  strong  growth  render  a  trellis  advisable  in  its  culture. 

**  It  is  distributed  at  this  time  with  a  view  to  determining  its  relative  hardiness  and 
its  adaptability  to  culture  in  sections  east  of  the  Rocky  Mountains."     ( Taylor, ) 

X7474.     PiSTACiA  VERA.  Fistache. 

From  Khost,  India.  Presented  by  Mr.  Philip  Parker,  of  the  Indian  Irrigation 
Service,  through  J.  S.  Davis,  esq.,  executive  engineer,  Bannu,  Karum  Valley 
irrigation  Project.     Received  through  Mr.  W.  T.  Swingle,  May  21,  1906. 

**An  unusually  interesting  deep  green  variety  of  the  wild  nut."     {Sivingle.) 

17475.  Andropogon  sorghum.  Kafir  com. 

From  Lawrence,  Kans.     Receive<l  through  F.  Barteldes  &  Co.,  April  3,  190(5. 

17476.  Medicago  sativa.  AlfiEdfo. 

From  Brady,  Nebr. 

Seed  from  a  single  plant.  Selected  by  J.  M.  Westgate,  of  this  Department,  Sep- 
tember 28,  1905,  in  a  field  belonging  to  H.  K.  Peckham,  on  account  of  size,  <irought 
resistance,  hardines.^,  white  flowers,  and  seeding  (jualities. 
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17477.  Phtsalis  francheti.  Oronnd  cherry. 

From  Samarkand,  Turkestan.    Received  through  Mr.  Frank  Benton,  Febroftrv 
9,  1906. 

' '  (No.  25. )  Similar  to,  if  not  identical  with,  No.  18  (S.  P.  1. 15931 )  from  Caucasus. 
Pods  same  color,  bright  crimson,  but  longer  and  more  pointed.  Fruit  seems  better 
in  quality  and  is  sold  in  native  bazaars.  No.  18  is  also  eaten  sometimes,  but  is  more 
acnd  than  No.  25.''     {BenUm, ) 

17478.  CucuMis  MELo.  Winter  muskmelon. 

From  Erivan,  southern  Caucasus,  Russia.    Received  through  Mr.  Frank  Benton, 
January  26,  1906. 

''(No.  20.)  Locally  known  as  IHitma.  Medium-sized  yellow  melon  with  light 
green  flesh.  Good  quality.  Keeps  into  the  winter  if  hung  up  in  a  cool  room.  A 
gardener  in  Erivan  states  that  it  is  their  practice  to  cover  the  fruits,  when  partly 
grown,  with  earth,  which  is  left  imtil  autumn."     (Benton, ) 

17479.  Elaeagnus  sp.  Oleaster. 

From  Wagarschapat,  southern  Caucasus,  Russia.     Received  through  Mr.  Fnuik 
Benton,  January  26,  1906. 

''(No.  21. )  Seeds  of  an  edible  fruit  known  in  Armenian  as  ^Psckadf*  which  grows 
on  a  good-sized  tree.  The  flesh  of  the  fruit  is  dry  and  mealy,  tastes  something  like 
that  of  a  banana,  but  is  more  acid.  Much  sought  after  by  children.  Prohably  an 
Elaeagnus.    Collected  in  October,  1905.**     (BenUm.) 

'17480.    CucuMis  MELO.  Winter  muskmelon. 

From  Old  Samarkand,  Turkestan.  '  Received  through  Mr.  Frank  Benton,  Janu- 
ary 22,  1906. 

''(No.  22.)  Seed  of  a  winter  muskmelon  purchased  in  Sart  Bazaar  at  Old  Samarkand, 
Turkestan,  in  December,  1905.  Rather  small,  oval,  yellow  melon  with  dark  bronze 
shading.  Flesh  light  green  or  yellowish-green.  Quality  medium.  Keeps  until  mid- 
winter if  hung  up  in  a  cool  room.    Ripenswhenbroughtintoa  warm  room.**   {Benton,) 

17481.  CuGUMis  MELO.  Winter  mnskmelon. 

From  Samarkand,  Turkestan.     Received  through  Mr.  Frank  Benton,  January 
26,  1906. 

**  (No.  23.)  Seed  of  a  winter  muskmelon  purchased  in  Samarkand  in  December,  1906. 
Laige,  oblong,  yellow  melon,  with  thick,  hght  green  flesh,  fair  quality;  weight  about 
10  pounds.  Keeps  until  midwinter  if  hung  in  a  cool  room.  Some  bronze  shading  on 
outside;  may  be  only  a  large  specimen  of  No.  22  (S.  P.  I.  No.  17480)."     {Benton.) 

17482.  CucuMis  MELO.  Winter  muskmelon. 

From  Samarkand,  Turkestan.'     Received  through  Mr.  Frank  Benton,  January 
26,  1906. 

**(No.  24.)  Rather  large,  slightly  oval  in  form,  yellow  outside  with  heavy  bronze 
shading  ;  flesh  light  green,  good  quality.  May  be  only  a  better  specimen  of  Noe.  22 
and  23  (S.  P.  I.  Nos.  17480  and  17481)  .^'     {Benton. ) 

17483  to  17487. 

From  Hamilton,  Canada.     Received  through  John  A.  Bruce  &  Co.,  February 
12,  1906. 

17488.     PisuM  ARVBNSB.  Field  {Ma. 

Golden  Vine. 
17484.     Lathyrus  bativus.  Bitter  vetch. 

Grass  Pea. 
106 


DECEMBER,  1905,  TO  JULY,  1906.  39 

17483  to  17487— Continued. 

17486.  PiBCM  ARVBN8B.  Field  pea. 

WTiite  Marrowfat.  , 

1^486*    PiBUM  ARVBNSG.  Field  pea. 

Bktckeye  Marrowfat. 

17487.  PiBDM  ARVBN8E.  Field  pea. 
Blue  Pnusian. 

17488.  Phalaris  canariensts.  Cbubij  grass. 

From  San  Jose,  Cal.  Reoeivetl  through  BraslanSeed  Growers'  Company,  Feb- 
ruary 10,  ]  906. 

17489.  Agropyron  tenerum.  Slender  "virheat-grass. 

From  Brandon,  Manitoba.  Received  through  A.  £.  McKenzie  &  Co.,  February 
10,  1906. 

17490.  Andropogon  sorohum.  Sorghum. 

From  Tyro,  Kans.     Received  through  Mr.  G.  R.  Wheeler,  February  12,  1906. 
Simmon^  8  Cane. 

17491.  Melilotus  alba.  Sweet  clover. 

From  Beloit,  Wis.     Received  through  Mr.  I.  M.  Buell,  February  12,  1906. 

17492  €uid  17493.    Vigna  unouiculata.  Cowpea. 

From  Arlington  Farm,  Virginia.     Crop  of  1905. 

17492.     Grown  from  Abyssinian  seed,  8.  P.  I.  No.  11074. 
17498.     Grown  from  Abyssinian  seed,  S.  P.  I.  No.  11091. 

17494  and  17495. 

From  Auckland,  New  Zealand.  Received  through  the  Auckland  Department 
of  Agriculture,  February  12,  1906. 

17494.     Danthonia  semiannularis.  Wallaby  grass. 

17496.     MicROLAENA  sTiPoiDBB.  Nsw  Zealand  meadow  rice-grass. 

17496  and  17497. 

From  Lausanne,  Switzerland.  Presented  by  Prof.  G.  Martinet,  director,  6ta- 
blissement  FM^ral  d'Essais  et  de  Controle  de  Semences  d  Lausanne,  February 
12,  1906. 

17496.  ViciA  OLABRESCENS.  Vetch. 

17497.  Lathvrus  heterophyllus. 

17498.      KiCKXIA   ELA8TICA. 

From  Victoria,  Kamerun,  German  West  Africa.  Received  through  the  Victoria 
Agricultural  Experiment  Station,  January  26,  1906. 

17499  to  17504.    Nicotiana  spp.  Tobacco. 

From  Portici,  Italy.    Presente<l  by  Prof.  O.  Comes.     Receive<i  February  9, 19()(). 

**  A  collection  of  varieties  of  tol)acco  forming  part  of  the  exten**ive  collection  made 
by  Professor  Comes,  author  of  various  works  on  tobacco,  and  especially  the  work  enti- 
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17499  to  17604— Continued. 

tied  'The  Races  of  Tobacco.'     Imported  for  breeding  experiments  in  connection 
with  a  search  for  a  disease-resistant  strain  in  North  Carolina."     (FairchiUt ) 

17499.  Nicotian  A  tabacum  fruticosa. 
Karchiaku,  -^ 

17500.  NicoTiANA  tabacum  pruticosa. 
Daniaku. 

17501.  Nicotian  A  af^ata  pkrsfca. 
Schircus. 

17602.     Nicotian  A  rustica  texana. 
Calcutta. 

17508.       NiCOTIANA  rustica  BRASILIA. 

Dzjouchin  Rhau. 

17504.       NiCOTIANA  RUSTICA  BRASILIA. 

Veilchen. 

17505  and  17506.    Citrus  aurantium.  Orange. 

From  Shanghai,  China.     Presented  by  Rev.  J.  M.  W.  Famham,  D.  D.     Received 
February  8,  1906. 

Orange  seeds,  as  follows : 

17505.  From  Swa tow,  China.  **Avery  fine  loose-skinned  variety ;  lobea 
separate  easily. ' '     ( Famham. ) 

17506.  From  Canton,  China.  **  A  better  variety  of  orange  than  1  have  ever 
eaten  in  the  United  States  or  Europe.  Close  skin,  and  lobes  not  separable." 
(Famham. ) 


17507.  Citrus  aurantium. 

From  Algiers,  Algeria.  Presented  by  Dr.  L.  Trabut,  government  botanist 
Received  February  8,  1906. 

"  Seeds  of  the  famous  orange  Blida^  which,  according  to  Doctor  Trabut*8  label,  is  an 
early  variety,  having  large,  sweet  fruits  and  reproducing  by  seeds.  The  Blida  orange 
is  one  of  the  best  grown  in  northern  Algeria  and,  as  I  understand,  these  seeds  are 
from  selected  fruits  of  this  variety."     (Swingle,) 

17508.  Trifolium  pratense.  Red  clover. 

From  Lausanne,  Switzerland.  Presentecl  by  Pro!  G.  Martinet,  director,  Etab- 
lissement  Federal  D'Essais  et  de  Controle  de  Semences  a  Lausanne.  Received 
February  1 2,  1906. 

Selection  with  yellow  grains. 

17509.  Beta  vulgaris.  Sugar  beet 

From  Fairfield,  Wash.     Received  through  Mr.  E.  H.  Morrison.    Crop  of  1905. 
Kleiim^anzleben. 

17510.      QUERCUS  CUSPIDATA. 

From  Yokohama,  Japan.  Received  through  Mr.  F.  N.  Meyer  from  the  Yokohama 
Nursery  Company,  February  15,  1906. 

This  is  an  evergreen  oak  much  used  in  Japan  for  hedges,  for  which  it  seems 
admirably  suited.  Its  acorns,  although  of  small  size,  are  of  very  sweet  taste  when 
baked  like  chestnuts,  and  when  boiled  or  roasted  are  regularly  sold  in  Japan  for 
food;  not  hardy  in  the  northern  States. 
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17511.  Seghium  edule.  Chayote. 

From  Biloxi,  Miss.     Presented  by  Mr.  Aristide  Hopkins.     Received  February 
15,  1906. 

Fruits  of  a  green  variety. 

17512.  Phaseolus  radiatus.  Mungbecm. 

From  De  Quincy,  La.     Received  through  Dr.  S.  A.  Knapp,  February  16,  1906. 
Grown  from  S.  P.  I.  No.  10527. 

17513.  Andropogon  sorghum.  Malo. 

From  Memphis,  Tenn.     Received  through  Mr.  J.  E.  Bradley,  February  16,  1906. 
Dwarf. 

17514  and  17515. 

From  Buiteuzorg,  Java.     Presented  by  Dr.  M.  Treub,  director  of  the  Botanical 
Gardens.     Received  February  16,  1906. 

Seeds,  as  follows: 

17514.     Garcinia  mangostana.  Mangroateen. 

17516.     Nephelium  lappaceuh.  Rambutan. 

Native  of  south  India  and  Malay  islands  and  furnishes  a  fruit  similar  to  the 
Litchi,  namely,  the  Rambutan  or  Kamboostan  fruit.  All  species  of  Nephelium 
seem  to  require  rather  a  moist,  mild,  forest  clime  than  great  atmospheric  heat 

The  fruit  is  of  a  bright  red  color,  about  2  inches  long,  of  an  oval  form,  and 
slightly  flattened,  and  covered  with  long,  soft,  fleshy  spines  or  thick  hair. 
Like  the  other  Nepheliums  it  contains  a  pleasant  acidulous  pulp,  very  grateful 
in  tropical  countries. 

17516.  Zea  mays.  Com. 

From  St.  Anthony  Park,  St.  Paul,  Minn.     Received  through  the  Minnesota 
Agricultural  Experiment  Station,  February,  1906. 

Cfrosby.  Grown  in  1905  from  S.  P.  I.  No.  13570;  selected  to  ears  of  plump  form 
with  14  rows  and  over. 

17517.  Zea  mats.  Com. 

From  Simsbury,  Conn.     Received  through  Mr.  A.  R.  Dayton,  February,  1906. 
Crosby,     (rrown  in  1905  from  S.  P.  I.  No.  13570;  selecte<i  from  two-eare<l  stalks. 

17518.  Zea  mays.  Com. 

From  Simsbury,  Conn.     Received  through  Mr.  A.  R.  Daytcm,  February,  1906. 

Crosby.  Grown  in  1905  from  S.  P.  I.  No.  13570;  selected  from  compact  plants 
with  ears  low  on  stalk. 

17519.  ViGNA  UNGUicuLATA.  Cowpea. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  February  16,  1906. 

Red  Carolina.  **One  of  the  surest  cropping  of  cowpeas,  yielding  well  in  both  wet 
and  dry  seasons.  The  vmea  are  not  as  long  as  Black  and  Red  Ripper,  but  are  thicker 
and  bunchier,  completely  covering  the  ground,  and  can  be  more  easily  cut  and  cured. 
Does  well  on  nearly  all  classes  of  soils,  and  better  than  any  other  sort  on  stiff  clay 
soils.  The  long  po<ls  contain  18  to  20  peas,  and  are  easier  and  less  ex|)ent*ive  to  pick 
than  the  short-podded  sorts.  We  recommend  it  stronglv,  believing  that  our  growers 
will  find  in  it  distinct  advantages  over  other  kinds."     (  Woml  d*  >SyM8. ) 
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17520.  Glycine  hispida.  Soy  bean. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sona,  February  16, 190a 

HoUybrook  Early.  '*A  particularly  valuable  strain  of  soybeans,  which  matures 
its  crop  three  weeKs  earlier  than  the  Mammoth  Yellow  soy,  and  is  consequently  better 
adapt^  for  planting  in  sections  north  of  Virginia,  or  for  planting  late  In  order  to 
make  a  crop  of  shelled  beans.  The  yield  from  the  HoUybrook  Early  soy  is  very 
nearly  equal  to  that  of  the  Mammoth  Yellow ,  and  they  are  sure  to  make  a  crop  of 
l)eans.  The  Mammoth  Yellow  soy  requires  the  full  growing  season  to  mature  its  crop, 
and  frequently  an  early  frost  will  cut  short  the  yield  of  the  crop  of  beans.  There  is 
no  such  danger  with  HoUybrook  Early  soys,  and  they  will  prove  to  be  a  distinct  and 
valuable  acquisition."     {Wood  d' Sons.) 

17521.  Passifloka  quadrangularis.  Ghranadilla. 

From  Juarez,  Chihuahua,  Mexico.     Presented  by  Mr.  Elmer  Steams.     Received 
Februarv  15, 1906. 

17522.  CucuMis  MELO.  Winter  nmskxnelon. 

From  Ispahan,  Persia.     Received  through  Mr.  Frank  Benton,  February  14, 1906. 


It 


Bears  transportation  long  distances  over  bad  roads;  gobd  quality,  very  juicy,  fairly 
sweet.  Long,  oval,  light  yellow  or  straw  colored  outside  with  rather  fine  brown  net- 
ting. Rind  thin;  nesh  light  straw  colored,  with  a  watery  or  semitransparent  appear- 
ance.   Ispahan  is  on  a  great  plateau,  5,400  feet  above  sea  level."     {Benton, ) 

17523  and  17524. 

From  Bagdad,  Turkey.  Presented  by  Hon.  Rudolph  Humer,  United  State? 
vice-consul.     Received  February  8,  1906. 

17523.  Zea  mays.  Com. 
**Edreh  Scharn^^  {Damascus  Edreh).    Small,  yellow  flint  com. 

17524.  Andropogon  sorqhum.  Sorfi^htun. 

*' Edreh  Trak''  {or  Irak)'. 

17525  to  17527. 

From  (ieneva,  Idaho.     Received  through  Mr.  F.  W.  Boehme,  February,  1906. 

17525.  HoRDEUM  vcTLQARE.  Barley. 
Beardless, 

17526.  Avkxa  sativa.  Oat. 
Swedish  Select. 

17527.  A  YEN  A  sativa.  Oat 
SLrty-Day. 

17528  and  17529. 

From  Niu-chwang,  China.  Received  from  the  Chinese  magistrate  of  the  Hai- 
cheng  dintrict,  through  Mr.  Thomas  Sammons,  United  States  ctmsul-general 
at  Niu-chwang,  February  12,  1906. 

17528.  Cannabis  sativa.  Hemp. 
"Manchuriaii  fine  thread  hemp  seed."     {Sammons.) 

17529.  Abutilon  avicennae.  Gldnajate. 
"Manchuriaii  coar.-e  rope  hemp  seed."     {Sammons.) 
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17530  to  17533.    Arachis  htpogaea.  Pecmut. 

From  Mikindani,  German  East  Africa.  Presented  by  Prof.  Dr.  A.  Zimmer- 
mann,  Biologisch  Landwirtschaftliches  Institut,  Amani,  German  East  Africa. 
Received  February  16,  1906. 

No  varietal  names  received. 

17534.    DoucHos  atropurpureus. 

From  Waterloo,  Kans.     Received  through  Mr.  J.  W.  Riggs,  February  10,  1906. 

17535  to  17537.    Andropogon  sorghum.  Sorghum. 

From  Lyallpur,  India.  Received  through  Mr.  Theodore  C.  Mailer,  of  Amritsar, 
India,  February  16,  1906. 

Sorghum  seed,  as  follows: 

17635.      While  Juar  of  Lyallpur.  17637.     Bed  Juar  of  Lyallpur, 

17536.     Siveet  Juar  of  Lyallpur. 

17538  to  17687.     Andropogon  sorghum.  Sorghum. 

From  Chillicothe,  Tex. 

A  collection  of  sorghums  grown  in  1905  on  the  Department's  experimental  farm  at 
Chillicothe,  as  follows: 

17538.     Planter* 8  Friend.     Grown  from  Agrost.  Nr).  1697,  from  New  South 
Wales,  Australia. 

17639.  Planter's  Friend.     Grown  from  Agrcwt.  No.  2119,  from  Queensland, 

Australia. 

17640.  "iS.  saccharatum.**     Grown  from   Agrost.  No.  1605,  from  Sydney, 

Australia. 

17541.  Black-Seeded.     Grown  from   Agrost.  No.    1656,   from    New  South 

Wales,  Australia. 

17542.  Black-Seeded.     Grown   from   Agrost.   No.    1694,   from    New  South 

Wales,  Australia. 

17543.  Amber.     Grown  from   Agrost.   No.  1695,  from   New   South  Wales, 

Australia. 

17544.  Dwarf  Amber.     Grown  from  Agrost.  No.  2118,  from  Queensland, 

Australia. 

17546.  Undendihule.     Grown  from  Agrost.  No.  1752,  from  Victoria,  Aus- 

tralia; first  selection. 

17646.     Undendihule.     Grown   from  Agrost.  No.  1752,  from  Victoria,   Aus- 
tralia; second  selection. 

17547.  Orange^    Grown  from  Agrost.  No.  1661,  from  New  South  Wales, 

Australia. 

17648.  Orange.     Grown  from  Agrost.   No.  1696,  from  New  South  Walen, 

Australia. 

* 

17649.  Orange.     Grown   from  Agrost.  No.  2095,  from  Congressional  seed 

distribution;  first  selection. 

17550.     Orange.     Grown  from  Agrost.  No.  2095;  second  selection. 

17561.     Orange.     Grown  from  Agrost.  No.  2125,  from  Queennland,  Australia; 
first  selection. 

17662.     Orange.    Grown  from  Agrost.  No.  2125;  second  selection. 

1 7563.     Texas  Gooseneck  ( Texas  Seeded  *  *  Ribbon  Cane  " ) .    Grown  from  Agrost. 
No.  1812,  from  the  Texas  Seed  and  Floral  Company,  Dallas,  Tex. 
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,   17664. 

17666. 

17666. 

17667. 

17668. 
17669. 
17660. 
17661. 

17662. 

17663. 

17664. 
17666. 

17666. 

17667. 

17668. 

17569. 

17670. 

17671. 

17672. 

17673. 
17574. 
17576. 
17676. 
17677. 
17678. 
17679. 
17680. 
17581. 
17582. 
17583. 
17684. 
17686. 
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Siimac.     Grown  from  Agrost.  No.  1946,  from  the  Teimespee  Experi- 
ment Station. 

Folger's  Early,     Grown  from  Agrost.  No.  2120,  from  Queensland, 
Australia. 

Colman.     Grown    from  Agroet.    No.  2121,  from  Queensland,  Aa$- 
tralia. 

Collier,     Grown  from  Agrost.  No.  2124,  from  Queensland,  Australia; 
first  selection. 

Collier.    Grown  from  Agrost.  No.  2124;  second  selection. 

Russian  Sugar.     Grown  from  Agroet.  No.  1581,  from  Rusnia. 

Austrian  Sugar,  *  Grown  from  Agrost.  No.  1607,  from  Vienna. 

Black  Sorghum.     Grown  from   Agrost.  No.   1811,  from   Barbadop, 
West  Indies. 

Yellow  Milo.     Grown  from  Agrost.  No.  1763,  from   Victoria,  Au&^ 
tralia. 

VeUow  Milo,    Selected  pendent  beads  grown  from  Agrost.  No.  2522, 
from  Thorburn  &  Co.,  New  York,  N.  Y. 

Yellow  Milo.     »Selected*  erect  heads  grown  from  Agrost.  No.  2522. 

Yellow  Milo.     Grown    from    Agrost.    No.    2090,   from   Chillicothe, 
Tex. 

Bed  Kafir.     Grown   from  Agrost.   No.    1751,    from   Victoria,  Au*»- 
tralia. 

Red  Kafir.     Grown  from  Agrost.  No.  2116,  from  Queensland,  Au?»- 
tralia. 

Black-Hulled  White  Kafir.     Grown  from  Agrost.  No.  1749,  from  Vic- 
toria, Australia. 

Black-Hulled  White  Kafir,    Grown  from  Agrost.  No.  1993,  from  the 
Iowa  8eed  Ck)mpany,  Des  Moines,  Iowa. 

White  Milo,     Grown  from  Agrost.  No.  2115,  from  Queensland,  Aus- 
tralia. 

White-HuUed  White  Kafir.     Grown  from  Agrost.   No.    2122,    froni 
Queensland,  Australia. 

Black-Htdled  White  Kafir.     Grown  from  Agroet  No.  1754,  from  Vic- 
t<3ria,  Australia. 

Dhavla  (A).     Grown  from  8.  P.  I.  No.  14500. 

Kalhondi.     Grown  from  S.  P.  1.  No.  14508. 

Gare  Nasik.     Grown  from  S.  P.  I.  No.  14516. 

Bile  Jura.     Grown  from  S.  P.  1.  No.  14524. 

Meldani.     Grown  from  S.  P.  1.  No.  14535. 

Kondi.     Grown  from  S.  P.  1.  No.  14544. 

Nadyal.     Grown  from  S.  P.  I.  No.  14583. 

Juari.     Grown  from  S.  P.  I.  No.  14584. 

White  Dumraon.     Grown  from  S.  P.  I.  No.  14585. 

Gumeri.     Grown  from  S.  P.  I.  No.  14586;  first  selection. 

Gumeri.    Grown  from  S.  P.  I.  No.  14586;  second  selection. 

Dukri.     Grown  from  8.  P.  1.  No.  14587. 

Durga.     Grown  from  S.  P.  I.  No.  14588. 
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17586 
17587 
17588 
17589 
17690 
17591 
17592 
17598 
17694 
17595 
17596 
17697 
17598 
17599 
17600 
17601 
17602 
17603 
17604 
17605 
17606 
17607 
17608 
17609 
17610 
17611 
17612 
17613 
17614 
17615 
17616 
17617 
17618 
17619 
17620 
17621 
17622 
17623 
17624 
17625 
17626 
17627 
106 


Bona  of  Jalaon,    Grown  from  S.  P.  I.  No.  14589. 

Bhanna  of  Jhaiisi,     Grown  from  S.  P.  1.  No.  14590. 

Lai     Grown  from  S.  P.  1.  No.  14591. 

Doliya.    Grown  from  8.  P.  I.  No.  14593;  first  selection. 

Doliya.    Grown  from  S.  P.  I.  No.  14593;  second  selection. 

Bania,    Grown  from  S.  P.  1.  No.  14594. 

LcUiya.    Grown  from  S.  P.  1.  No.  14595. 

Kombrai,     Grown  from  S.  P.  I.  No.  14597. 

Pyaria  Ikmri  Banda.    Grown  from  8.  P.  1.  No.  14598. 

Ikmri  Bmida.     Grown  from  S.  P.  I.  No.  14599. 

Pyaria.     Grown  from  S.  P^  I.  No.  14600. 

AUipuri.     Grown  from  S.  P.  I.  No.  14602. 

DuLari.    Grown  from  S.  P.  I.  No.  14603. 

Dugadia  Zard.     Grown  from  S.  P.  I.  No.  14604. 

Ikdani.    Grown  from  S.  P.  I.  No.  14605. 

Purbi  Magha.     Grown  from  S.  P.  I.  No.  14606. 

Country  White.     Grown  from  S.  P.  I.  No.  14607. 

Dugadia  Safed.    Grown  from  S.  P.  I.  No.  14608;  first  selection. 

Dugadia  Safed.    Grown  from  S.  P.  1.  No.  14608;  second  selection. 

Jogia.    Grown  from  S.  P.  1.  No.  14609. 

Domni.     Grown  from  S.  P.  I.  No.  14610. 

Chatka.     Grown  from  S.  P.  I.  No.  14611. 

Bangra.     Grown  from  S.  P.  1.  No.  14612. 

Lallu.    Grown  from  S.  P.  I.  No.  14613;  first  selection. 

Lallu.    Grown  from  S.  P.  I.  No.  14613;  second  selection. 

Purbfi  Murabad.     Grown  from  S.  P.  I.  No.  14617. 

Deshi.     Grown  from  S.  P.  1.  No.  14618. 

Ganga  Jamni.     Grown  from  8.  P.  I.  No.  14619. 

Bannia  Dadri.     Grown  from  S.  P.  1.  No.  14622. 

Red  of  Ajangarh.     Grown  from  8.  P.  I.  No.  14626;  first  selection. 

Red  of  Ajangarh.     Grown  from  S.  P.  I.  No.  14626;  second  selection. 

Baimia.     Grown  from  8.  P.  I.  No.  14627. 

Jhangaria.     Grown  from  8.  P.  1.  No.  14631. 

Palarhia.     Grown  from  8.  P.  I.  No.  14634. 

Ganga  Jali.     Grown  from  S.  P.  1.  No.  14641. 

Lohor.     Grown  from  8.  P.  I.  No.  14647. 

Shalu.     Grown  from  8.  P.  I.  No.  14666;  first  selection. 

Shalu.     Grown  from  8.  P.  1.  No.  14666;  second  selection. 

Makchandri.     Grown  from  8.  P.  1.  No.  14667. 

Holgi.     Grown  from  8.  P.  1.  No.  14668. 

Ilundi.     Grown  from  8.  P.  1.  No.  14669. 

Kagi  Moti.     Grown  from  8.  P.  I.  No.  14671. 
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17628. 
17629. 
17680. 
17631. 
17632. 
17688. 
17634. 
17685. 
17686. 
17687. 
17688. 
17689. 
17640. 
17641. 
17642. 
17643. 
17644. 
17645. 
17646. 
17647. 
17648. 
17649. 
17650. 
17651. 
17652. 
17653. 
17654. 
17655. 
17656. 
17657. 
17658. 
17659. 
17660. 
17661. 
17662. 
17663. 
17664. 
17665. 
17666. 
17667. 
17668. 
17669. 
17670. 
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KaJhondi.    Grown  from  S.  P.  I.  No.  14673. 

Duhar  Masku    Grown  from  S.  P.  I.  No.  14674. 

Bendri.    Grown  from  S.  P.  I.  Na  14675;  first  selection. 

BendrL    Grown  from  S.  P.  I.  No.  14676;  second  selection. 

Guldhavi.    Grown  from  S.  P.  I.  No.  14676. 

Lakdu    Grown  from  8.  P.  1.  No.  14677. 

Shcdu,    Grown  from  S.  P.  I.  No.  14678. 

Oola.     Grown  from  S.  P.  I.  No.  14680. 

Khondi  Chandor.    Grown  from  S.  P.  I.  No.  14684;  first  selection. 

Khondi  Chandor.    Grown  from  S.  P.  I.  No.  14684;  second  selection. 

Khondi  Chandor.     Grown  from  8.  P.  I.  No.  14684;  third  selection. 

Dadar,    Grown  from  S.  P.  I.  No.  14687. 

Khonde  Malegaon,    Grown  from  8.  P.  I.  No.  14688. 

Shalu.    Grown  from  8.  P.  1.  No.  14689. 

Dagdi.    Grown  from  8.  P.  1.  No.  14691. 

Shalu.     Grown  from  8.  P.  L  No.  14694. 

Hundi.    Grown  from  8.  P.  I.  No.  14697. 

Waradi  Juar.    Grown  from  8.  P.  1.  No.  14699. 

Hundi.    Grown  from  S.  P.  1.  No.  14700. 

Jondhala.     Grown  from  8.  P.  I.  No.  14701;  first  selection. 

Jondhala.    Grown  from  8.  P.  I.  No.  14701;  second  selection 

Maldani.    Grown  from  8.  P.  I.  No.  14702. 

Tambdi.    Grown  from  8,  P.  1.  No.  14703. 

GudadL    Grown  from  8.  P.  1.  No.  14704. 

Jagadi.    Grown  from  8.  P.  I.  No.  147ft6. 

Dadia.    Grown  from  8.  P.  I.  No.  14706. 

Fafaria.     Grown  from  8.  P.  I.  No.  14707. 

Deshi  Perio.    Grown  from  8.  P.  1.  No.  14706. 

Sholapuri.     Grown  from  8.  P.  I.  No.  14709. 

Raiadia.    Grown  from  8.  P.  I.  No.  14713;  first  selection. 

Ratadia.    Grown  from  8.  P.  I.  No.  14713;  second  selection. 

Malvan.     Grown  from  8.  P.  I.  No.  14718. 

lliavlL    Grown  from  8.  P.  1.  No.  14719. 

Sdkar  Makar.    Grown  from  8.  P.  I.  No.  14720. 

Sundhia  (B).     Grown  from  8.  P.  I.  No.  1472L 

Collier.    Grown  from  S.  P.  1.  No.  14723. 

Raj  Hanaa.     Grown  from  S.  P.  1.  No.  14724. 

Imphee.     Grown  from  S.  P^  I.  No.  14725. 

Motichur.    Grown  from  8.  P.  1.  No.  14728. 

Rati  (A).     Grown  from  S.  P.  I.  No.  14733.. 

Jogadi.     Grown  from  8.  P.  I.  No.  14734. 

Kempu  Poona.    Grown  from  8.  P.  I.  No.  14742. 

Kempu  (A).    Grown  from  8.  P.  I.  No.  14744. 
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17671.  Holgi  0<da.    Grown  from  S.  P.  I.  No.  14749. 

17672.  Dudha  Mogra.    Grown  from  8.  P.  I.  No.  14750. 
17678.  TamJbdi  Sholapuri.    Grown  from  8.  P/I.  No.  14761. 
17674.  Dukri  (B).    Grown  from  8.  P.  I.  No.  14753. 
17676.  Holffi  Jola,    Grown  from  8.  P.  I.  No.  14761. 

17676.  ChUma.    Grown  from  8.  P.  I.  No.  14762. 

17677.  Maldandi  (A)  Poona,    Grown  from  8.  P.  I.  No.  14763. 

17678.  Kagi,    Grown  from  8.  P.  I.  No.  14766. 

17670.  Darker.    Grown  from  8.  P.. I.  No.  14767;  first  selection. 

17680.  Darker.    Grown  from  8.  P.  I.  No.  14767;  second  selection. 

17681.  Darker  (A).    Grown  from  8.  P.  I.  No.  14768. 

17682.  Sundkia  Juwar  (Poona  Farm).    Growii  from  8.  P.  I.  No.  14769. 

17683.  XJtavli,    Grown  from  8.  P.  I.  No.  14771. 

17684.  Ka'dL    Grown  from  8.  P.  I.  No.  14772. 

17685.  Charodi  (8urat  Farm).    Grown  from  8.  P.  I.  No.  14773. 

17686.  AmeriaC Sandhia  (Nadiad  Farm).    Grown  from  8.  P.  I.  No.  14774. 

17687.  Farfaria  (Nadiad  Farm).     Grown  from  S.  P.  I.  No.  14775. 

« 

17688.  Andropooon  sorghum.  Sorghum. 

From  Chillicothe,  Tex.    Received  through  Mr.  £.  J.  Randel.    Crop  of  1905. 
Sapling. 

17689.  Andropooon  sorghum.  Sorghmn. 

From  Mecca,  Gal.    Received  through  Brauchman  Brothers.    Crop  of  1905. 
Durra. 

17690.  Andropooon  sorghum.  Sorghmn. 

From  Mountain  View,  Okla.    Received  through  Mr.  James  Cummins.    Crop  of 
1905. 

ShcUlu. 

17691.  Andropooon  sorghum.  GHont  mile  (?). 

From  Chillicothe,  Tex.     Received  through  Mr.  A.  B.  Conner.     Crop  of  1905. 

8eed  of  the  Giant  milo,  or  possibly  a  hybrid,  collected  from  plants  found  growing 
in  several  fields. 

17692.  Zea  mays.  Com. 

From  Dallas,  Tex.     Received  through  the  Texas  Se^  and  Floral  Company, 
February  20,  1906. 

Texcu  Giant  Gourd. 

17693.  ViGNA  uNGUicuiATA.  CowpeA. 

From  Dallas,  Tex.    Received  through  the  Texas  8eed  and  Floral  Company, 
February  20,  1906. 

Cream.  -' 

3517— No.  106—07 i 


48  SEEDS   AND   PLANTS   IMPOKTED. 

17694.      AVENA   8ATIVA.  Ottt 

From  Manhattan,  Kans.    Received    through    the    Agricnltural    Experiment 
Station,  February  20,  1906. 

Sixty- Day. 

17695.  Andropogon  sorghum.  Soxg^vm. 

From  Waterville,  Minn.    Received  through  Mr.  Seth  H.  Kenney,  February  20, 
1906. 

Minnesota  Early  Amber  Cane. 

17696.  Phaseolus  radiatus.  Mnng  bean. 

From  San  Jose,  Cal.     Received  through  the  Braslan  Seed  Growers  Company, 
February  23,  1906. 


17697.      VlGNA   UNGUICULATA. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  February  23,1906. 
Iron. 

17698.  Medigago  sativa.  Alfalfa 

From  Chinook,  Mont.     Received  through  Mr.  Thomas  O'Hanlon,  February  21, 
1906. 

17699.  AgroptrOn  ocgidentale.  Western  wheat-grass. 

From  Harlem,  Mont.     Received  through  Mr.  Thomas  M.  Everett,  February  21, 
1906. 

17700  €uid  17701.     Avena  sativa.  Oat 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  February  23, 1906. 
17700.     Appier  Rustproof.  17701.    Burt. 

17702.  Andropocson  sorghum.  Sorghum. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  February  23, 190a 

Early  Amber  Cane. 

17703.  Xanthosoma  sagittifolium.  Tantia. 

From  Port  au  Paix,  Haiti.     Received  through  Mr.  George  W.  Guiding,  February 
23,  1906. 

17704  to  17707.    Diospy^os  kaki.  Japcmese  persinunon. 

From  Taiku,  Korea.     Received  through  Prof.  J.  G.  Jack,  of  the  Arnold  Arbore- 
tum, Jamaica  Plains,  Mass.,  February  26,  1906. 

Cuttings  of  four  varieties  of  seedless  Japanese  persimmons. 

17708.      MUSSAENDA    FR0ND08A. 

From  Manila,  P.  1.    Received  through  Mr.  W.  S.  Lyon,  of  the  Bureau  of  Agri- 
culture, February  26,  1906. 

"A  yellow-flowered,  ornamental  shrub;  flowers  subtended  by  single,  latige,  milk- 
white  caly  cine  leaf;  very  showy."     (Lyon.) 
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17709.    Ornithopus  satiyus.  SerradeUa. 

From    Paris,  France.     Received  through  Vilmorin-Andrieuz  &  Co.,  Febmary 
26,  1906. 

17710  to  17712.    Arachis  htfooaea.  Peanat. 

From  Yokohama,  Japan.     Received  through  the  Yokohama  Nursery  Company, 
February  26,  1906. 

Seed  of  three  varieties  of  peanuts  grown  in  Shimoea  Province,  as  follows: 

17710.  Small  variety. 

17711.  Hirata;  the  best  in  Japan;  large  variety. 

17712.  BocAi^t  (outsider);  large  variety. 

17713  and  17714.    Coffea  arabica.  Cofba. 

From  Harrar,  Abyssinia.     Received  through  the  Office  of  Bionomic  Investiga- 
tions, February  26,  1906. 

17713.  Cultivated  COFFEE.  17714.     Wild  coffee. 

17715  €uid  17716.    Agave  spp.  Century  plant. 

From  Washington,  D.  C.     Received  through  Mr.  L.  H.  Dewey,  February,  1906. 

Plants,  as  follows: 

17715.     Agave  lbchbouilla. 
From  Mexico. 

17716.       AOAVE  RIG  IDA  SIS  ALAN  A.  Slsal. 

From  the  Bahama  Islands.       ^ 

17717.    Psophooarpus  tetragonoi.obus.  Segnidillas. 

From  Manila,  P.  1.     Presented  by  Mr.  W.  S.  Lyon,  of  the  Bureau  of  Agricul- 
ture.    Received  February  26  and  April  3,  1906. 

"The  pods  if  boiled  when  exceedingly  young  and  tender  taste  not  unlike  aspar- 
agus. V  igorous  climber,  fruiting  in  three  months  from  the  seed  and  annually  from 
a  perennial  rootstock  in  warm  climates."     (Lyon. ) 

17718  €uid  17719.     Vitis  vinifera.  Orapa. 

From  Salonica,  Turkey.     Received  through  Rev.  J.  Henry  House,  February  15, 
1906. 

Cuttings,  as  follows: 

17718.      WhUe  Kapadjulari,  17719.     Black  KapadjxUaru 

17720.  AvENA  8ATIVA.  Oat. 

From  Aberdeen,  S.  Dak.     Receive<l  through  Mr.  Isaac  Lincoln,  February  28, 1906. 
Sixty-Day. 

17721.  Pappophorum  nigricans. 

From  Victoria,  Australia,    Presented  by  Prof.  Hugh  Pye,  of  the  Dookie  Agri- 
cultural College.     Received  February  21 ,  1906. 

17722.  Phaseolus  radiatus.  Mungbean. 

From  Terrell,  Tex.     Received  through  W.  C.  Porter  &  Co.,  February  28,  1906. 
Probably  grown  from  No.  10527. 
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17723  to  17743. 

From  China.    Received  through  Mr.  F.  N.  Meyer,  March  1,  1906. 
A  collection  of  bud  sticks,  as  follows: 

17728.     Pyrus  sinensis. 

From  Matou.  '*(No.  75.)  A  fine  variety  of  a  melting  pear  called  Pai  IL 
This  form  looks  to  be  different  from  those  sent  under  Nos.  109  and  120  (8.  P.  L 
No.  16911)."     {Meyer.) 

17724.  Pyrus  sinensis.  Pear. 

From  Matou.  '^  (No.  73. )  A  laige  variety  of  the  best  pear  of  North  China, 
the  so-called  Peking  pear;  in  Chinese,  Ya  hvam  U.  Looks  and  emellfl  like  a 
quince,  but  is  juicy,  melting,  and  aromatic.  May  prove  to  be  exceedingly 
valuable  for  breedmg  purposes.  The  trees  grow  far  more  spread  out  than 
pears  generally  do,  so  they  must  not  be  plant^  too  close."     (Meyer. ) 

17725.  Pyrus  sinensis.  Pear. 

From  Matou.  **(No.  74. )  A  small  variety  of  the  best  pear  of  North  China. 
The  same  description  as  for  No.  73  serves  this  one.  only  it  is  a  far  snoaller  vari- 
ety and,  as  such,  does  not  appear  on  the  tables  of  the  best  hotels  in  China.-' 
( Meyer. ) 

m 

17726.  Pyrus  sinensis.  P^ar. 

From  Matou.  "(No.  76. )  A  large  variety  of  a  juicy  pear  with  nonmelting 
flesh.  A  very  good  keeper  of  fine  appearance;  somewhat  like  our  Kxtffer  pear. 
May  be  most' excellent  for  canning  purposes. ''     {Meyer. ) 

17727.  Pyrus  sp. 


From  Tsing-ho-pu.  *  *  ( No.  125. )  A  wild  pear  bearing  fruits  not  lai^r  than 
a  holl y berry .  Mases  an  extraordinarily  dense  head  of  branches  and  may  be  of 
use  in  small  parks  where  small  shade  trees  are  wanted."     {Meyer.) 

17728.  Amygdalus  persica.  Peach. 

From  Matou.  "  (No.  82. )  A  peach  described  to  me  by  the  natives  as  very 
large,  red  meated,  and  juicy.     The  trees  are  thrifty  growers."     {Meyer. ) 

17729.  Amygdalus  davidiana. 

From  the  mountains  near  Tang-shan,  near  Peking.  **  (No.  126.)  A  variety 
of  thrifty  growth,  with  medium-sized  buds.  Fruits  absolutely  inedible,  bat 
may  prove  to  be  very  valuable  as  a  spring  flowering  shrub.  The  Chinese  cul- 
tivate many  different  varieties  as  dwarfed  specimens  and  for  winter  forcing." 
( Meyer. ) 

17780.     Amygdalus  davidiana. 

From  the  mountains  near  Tang-shan,  near  Peking.  "  (No.  127.)  A  variety 
of  rather  stunted  growth,  with  large-sized  buds.  May  prove  to  be  a  valuable 
addition  to  our  spring  flowering  shrubs."     {Meyer J) 

17731.  Amygdalus  davidiana. 

From  the  mountains  near  Tang-shan,  near  Peking.  "(No.  129.)  Avery 
diminutive  form  of  wild  peach.  Grows  in  very  rocKy  places  and  nas  small, 
silvery-white  twigs.     May  be  of  use  as  a  shrub  for  rockeries."     {Meyer. ) 

17732.  Prunus  sp.  Cherry. 

From  Pee-san.  **(No.  79.)  A  bush  cherry  bearing  small,  red  fruits  which 
ripen  here  in  early  June.  Is  grafted  upon  wild  peach  stock  low  down  in  the 
ground . "     ( Meyer. ) 

17733.  Prunus  sp.  Cherry. 

From  Pee-san.  **(No.  80.  )  A  larger  variety  than  No.  79;  otherwise  the 
the  sam6  description  applies  to  it."     {Meyer.) 
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17723  to  17743— Continued. 

17734.     PisTACiA  CHINBNSI8.  Pistaclie. 

From  Wei-tean  MountaiDs.  ''(Noe.  71  and  90. )  The  staminate  form  of  the 
Chinese  pistache.  A  very  ornamental  tree  with  graceful,  pinnate  foliage; 
grows  to  very  large  dimensions. ''     (Meyer.) 

17785.     PierrACiA  chinensis.  Pistache. 

From  Wei-tsan  Mountains.  **(No8.  72  and  89.)  The  carpel  late  form  of  the 
Chinese  pistache.  A  rather  ornamental,  small  tree;  bears  heavy  bunches  of 
small,  scarlet,  and  purplish  colored  berries.''     (Meyer,). 

17736.  Aesculus  CHINENSIS.  Chinese  horse-chestnut. 

From  Wei-tsan  Mountains,  **(No.  81.)  An  ornamental  shade  tree  with 
somewhat  smaller  leaves  than  the  ordinary  horse-chestnut;  when  old  gets  to 
be  very  spreading.  A  very  rare  tree  in  north  China  and  entirely  new  to 
America. ' '     ( Meyer, ) 

17737.  Salix  sp.  Willow. 

From  Scha-ho-8chonn.  **  (Nos.  121  and  122.)  A  remarkable  willow  which 
forms  naturally  a  dense,  flat-globular  head."     (Meyer,) 

17738.  Salix  sp.  Willow. 

From  the  mountains  near  Tang-shan,  near  Peking.  **  (No.  133.)  A  willow 
with  bright  yellow  bark,  found  in  a  ravine."     (Meyer.) 

17730.     Crataegus  pinnatifida.  Hawthorn. 

From  Matou.  **(No.  131.)  A  variety  differing  in  growth  from  those  sent 
under  No.  9  (S.  P.  I.  No.'  17171.)  According  to  the  natives,  the  fruits  are  of 
large  size.     Grown  as  an  ornamental  as  well  as  a  fruit  tree."     (Meyer. ) 

17740.  Catalpa  bungbi.  Catalpa. 

From  Fuifg-tai.  "(No.  138.)  Probably  a  different  form  of  this  beautiful 
tree  from  those  sent  under  No.  13  (8.  P.  1.  No.  16914)."     (Meyer.) 

17741.  Malus  sp.  Crab  apple. 

From  Fung-tai.  **(No.  139.)  An  ornamental,  red-fiow^ered  shrub,  com- 
mon in  Chinese  gardens.     Probably  adapted  to  dry  places."     (Meyer. ) 

17742.  PoPULus  sp.  Poplar. 

From  Matou.  **(No.  77.)  A  poplar  with  small  leaves  and  black-colored 
bark;  grown  as  a  wind-break  on  very  sandy  soils."     (Meyer. ) 

17748.     PopuLus  sp.  Poplar. 

From  Matou.  "(No.  132.)  A  silvery-barked  poplar;  grown  as  a  wind- 
break on  very  sandy  soils."     (Meyer). 

17744  to  17755. 

From  Chi-li  Province,  China.     Received  at  the  Plant  Introduction  Garden,Chico, 
Cal.,  through  Mr.  F.  N.  Meyer,  January  23,  1906. 

A  miscellaneous  collection  of  roots  and  bud  sticks,  as  follows: 

17744.  RuBus  sp. 

From  Shan-hai-kwan.  **(No.  6.)  A  Rubus  found  in  a  semishady,  dry  situ- 
ation.   At  the  time  of  collection  no  fruits  were  present."     (Meyer.) 

17745.  JuQLANS  REGiA.  Persian  walnut. 

From  Chang-li.  *'(No.  8.)  Scions  from  a  soft-shell  walnut  tree,  which 
produces,  according  to  tiie  owner,  on  some  branches  also  paper-shell  nuts. 
Nuts  sent  to  Washington,  D.  C,  under  51a  (S.  P.  I.  No.  17946)."     (Meyer.) 
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17744  to  17755— Continued. 

17746.  Jug  LANS  REG  I  A.  Persian  walnut. 

From  Chang-li.  ''(No.  45.)  A  paper-shell  walnut,  of  which  nuts  were  sent 
to  Waahington,  D.  C,  under  No.  SOa  (8.  P.  1.  No.  17946)."     (Meyer.) 

17747.  Jug  LANS  sbgia.  Persian  walnut. 
From  Chang-H.    ' '  ( No.  48. )    A  large  nut  with  medium  soft  shell. ' '    (  Meyer. ) 

17748.  Era ziNUS  LONG icuspiB  (?) .  Ash. 

From  Shan-hai-kwan.  *'(Nos.  11  and  19. )  An  ash  which  assumed  fine,  red- 
dish brown  tints  at  the  time  of  collecting.  The  leaves  are  not  as  lar>ce  or  ms 
pinnate  as  those  of  Fraxinus  exceUwr,  The  tree  is  decidedly  ornamental." 
( Meyer, ) 

1 7740.     (Undetermined. ) 

From  8han-hai-kwan.  ''(No.  41.)  A  shrubby  Lespedeza,  growing  between 
rocks."     {Meyer.)  » 

1 7760.  ( Undetermined. ) 

From  Shan-hai-kwan.  "  (No.  43.)  A  perennial  leguminous  plant  with 
trifoliate  leaves  and  climbing,  semiwoody  stems,  which  are  extremely  tena- 
cious and  are  used  by  the  Chinese  in  tying  grapes  to  trellises  and  in  upholding 
heavily  loaded  branches  of  fruit  trees.  Is  the  same  as  No.  110  (S.  P.  I.  Xa 
17162)."     {Meyer.) 

17761.  Grata  eg  us  sp.  Ha^^thom. 

From  Chang-li.  "(No.  42. )  The  same  as  No.  10  (S.  P.  I.  No.  17170);  used 
as  stock  for  OrcUaegiLS  pinnaliftda. ' '    ( Meyer. ) 

17762.  ZizYPHus  8ATIVA.  Jiigubo. 

From  Chang-li.  ' ' ( No.  44. )  A  lai^e  variety  of  the  Chinese  '  date* ;  is  grown 
in  lai>?e  orchards  by  the  Chinese  and  is  used  either  fresh  or  dried.  The  trees 
are  planted  from  5  to  10  feet  apart,  and  the  bark  is  ringed  to  make  them  bear 
more  heavil  y . "     ( Meyer. ) 

17768.     PiNussp.  Pine. 

From  Chang-li.  "(No.  57.)  Found  growing  wild  in  the  mountains;  is 
rather  stunted  when  older,  but  looks  extremely- characteristic.  Vsed  by  the 
natives  to  plant  in  graveyards."     ( Meyer. ) 

17764.     Daucus  carota.  Carrot. 

From  Chang-li.  "(No.  58.)  A  blood  red  carrot;  a  very  sweet  variety  used 
cooked  and  pickled. '  *     ( Meyer. ) 

17766.     ViTis  sp.  Orape. 

From  Tientsin.  "(No.  66.)  A  light  purple  grape  with  rather  small  l)erries; 
otherwise  the  same  uescription  applies  to  it  as  to  those  sent  under  Nos.  59 
and  65  (S.  P.  I.  Nos.  17467  and  17468)."     {Meyer.) 

17756  and  17757.  Andropogon  sorghum.  Sorghnm. 

From  Lawrence,  Kans.     Received  through  F.  Barteldes  dcCo.,  March  2,  1906. 

17766.     Colman  Orange  Cane,  17767.     African. 
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17758  to  17832. 

From  Glasnevin,  Dublin,  Ireland.     Received  from  the  Royal  Botanic  Gardens, 
March  2,  1906. 

A  collection,  mostly  of  grass  and  leguminous  forage  plants  seeds,  as  follows: 

17758.       ErODIUM  ABSINTHOIDES.  17796.       AeGILOPS  ftQUARROSA. 

17760.      ErODIUM  CHEILANTHIPOLIUM.    17707. 

17760.     Ebodium  chbudonifolium.     17708. 


17760a.  Ebodium  obuinum. 
17761.     Ebodium  htmenodbs. 

Erodium  manbscavi. 

Erodium  pelargoniflorum. 

Ebodium  semenovii. 

Erodium  trichomanipolium. 

Erodium  vebbenaefolium. 

Galega  biloba. 

Galega  persica. 

Lathyrus  armit  age  anus. 

Lathyrus  cruikshankif. 


17762. 
17768. 
17764. 
17766. 
17766. 
17767. 
17768. 
17760. 
17770. 

17771.  x«athyrus  gorooni. 

17772.  Lathyrus  latipolius. 

LaTQYRUB  NISSOLIA. 

Lathyrus  odoratus. 
Lathyrus  pyrenaicus. 
Lathyrus  rotundifolius. 
Lathyrus  sibthorpii. 
Medicago  decandollii. 
Medic  AGO  eleoans. 
Medicago  intertexta. 
Medicago  orbicularis. 
Medicago  scutellata. 
Medicago  tuberculata. 
Mblilotus  leucantha. 
Onobrychis  caput-galli. 
Onobrychis  crista-galli. 
ScoRPiURua  muricatus. 

SCORPIURUS  SUBVILLOHU8. 
SCOBPIURUS  VERMICULATA. 

ViCIA  grandiflora. 

ViCIA  OROBUS. 
ViCIA  SYLVATICA. 
Aegilops  MACBOCHAETA. 

Aegilops  macrura. 
Aegilops  ovata. 


17778. 
17774. 
17776. 
17776. 
17777. 
17778. 
17770. 
17780. 
17781. 
17782. 
17788. 
17784. 
17786. 
17786. 
17787. 
17788. 
17780. 
17700. 
17701. 
17702. 
17703. 
17794. 
17796. 
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Aegilops  triaristata. 
Aegilops  triuncialis. 

17799.  Agbopybon  acutum. 

17800.  Agbopybon  mubicatum. 

17801.  Abbhenathebum    avena- 

CEUM. 

1 7802.  Abrhenatherum    a  v  e  n  a  - 

ceum  bulbohum. 

17808.  A  YEN  A  abgentea. 

17804.  AVENA  atropurpurea. 

17805.  Avena  orientalis. 

17806.  Dactylis  altaica. 

17807.  Dactylis  glaucebcens. 

17808.  Dactylis  hihpanica. 

17809.  Hierochloe  borealih. 

17810.  Holcus  abgentei's. 

17811.  Pennisetum  caudatum. 

17812.  Pennisetum  latifolium. 
1 78 1 8 .  Ph ALABIS  coerulescens. 
17814.  PhaLARIS  TRir.YNA. 

17815.  Phleum  arenarium. 

17816.  Phleum  asperum. 

17817.  Phleum  boehmeri. 

17818.  Phleum  intermedium. 

17819.  Phleum  michelii. 

17820.  Phleum  parnashicum. 

17821.  Phleum  pratense. 

17822.  Phleum  tenue. 
17828.  Brachypodium  pinnatum. 
17824.  Agropyron  repens. 
17826.  Triticum  vuloare  (?) 

17826.  Agropyron  cristatum. 

17827.  Agropyron  elymoides. 

17828.  Triticum  firmum. 

17829.  Agropyron  repenh. 

17830.  Triticum  turgidum. 

17831.  Agropyron  repens. 

17832.  Dianthus  bquarrosus. 


54  •       SEEDS   AND   PLANTS   IMPORTED. 

17833  and  17834.    Androfogon  sorohum.  Sorghmn. 

From  Des  Moines,  Iowa.    Received  throagh  the  Iowa  Seed  Ck>mpany,  March  3, 
1906. 

Amber  Cane, 

17835  and  17836.  Ipomoea  spp. 

From  Miami,  Fla.    Received  through  the  Subtropical  Laboratory  and  Garden 
(Nob.  185  and  186),  March  5,  1906. 

17835.  Seed  of  a  yellow-flowered  variety  of  Ipomoea;  origin,  Cuba.    (No. 
186.) 

17836.  Seed  of  a  purple-flowered  variety  of  Ipomoea;  origin,  Jamaica, 
Britiflh  West  Indies.     (No.  186. )  " 

17837  to  17841. 

From  New  York,  N.  Y.    Received  through  Henry  Nungesser  &  Co.,  March  5, 
1906. 

Grass  and  forage  crop  seeds,  as  follows: 

17837.  Agrostis  alba.  Redtop. 

17838.  Fbstuca  elatior.  Tall  feacue. 
17830.     Ornithopub  sativus.  Serradella. 

17840.  Trifolium  pratense.  Red  clover. 

17841.  Trifouum  incarnatum.  Crimson  clover. 
The  ordinary  or  early  crimson  clover. 

17842  to  17954. 

From  Peking,  China.    Received  through  Mr.  F.  N.  Meyer,  February  23,  1906. 
A  collection  of  seeds,  as  follows: 

17842.  QuERCUs  dentata.  Oak. 

From  Ming  Tombs.  '' (No.  25a. )  Seed  obtained  from  the  same  tree  as  that 
sent  under  No.  12a  (S.  P.  I.  No.  18265);  secured  later  in  the  season,  the  green 
leaves  having  changed  to  a  gorgeous  red.  Probabh  the  same  as  No.  24a 
(S.  P.  I.  No.  17879).^'     {Meyer.)    (For  description  see  No.  18266.) 

1 7843.  ( Undetermined. ) 

From  Peking.  "(No.  122a. )  Seed  of  a  plant  bearing  bright  scarlet-colored 
nonedible  fruits  about  the  size  of  an  egg."     (Meyer. ) 

17844.  Prcnus  armeniaca.  Apricot. 

From  Peking.  "(No.  16a.)  Seed  of  a  sweet  variety  of  apncot  sold  in 
Peking  under  the  name  of  'almonds';  are  eaten  as  dessert  and  also  used  in 
confectionery. '  *     {Meyer. ) 

17845.      PRUNUS   ARMBNIACA.  ApricOt. 

From  Peking.  "(No.  16a.)  Seed  of  a  bitter  variety  of  apricot  sold  in 
Peking  under  the  name  of  'almonds';  used  only  in  confectionery. _    (Meyer,) 

17846.  Aristolochia  sp. 

From  Shan-hai-kwan.     (No.  134a.) 

17847.  Phasbolus  angularis.  Adsukibean. 

From  Ohane-li.     "(No.  37a.)     Considered  to  be  the  best  table  bean  in 
.    Chang-li."     (Meyer.) 
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17842  to  17954— ContiDued.    . 

17848.     Phasbolub  radiatcs.  Mun^  bean. 

From  Chang-li.  "  (No.  43a. )  A  small,  edible  bean;  is  grown  between  rows 
of  sweet  potatoes  and  also  cotton;  ripens  before  either  of  these  crops  are  ready 
to  be  harvested.  * '     ( Meyer. ) 

17840.    ViGNA  UNGUicuLATA.  .  Cowpea. 

From  Tientsin.  ''(No.  144a.)  Used  for  food;  also  roasted  for  confection- 
ery."    {Meyer.) 

17850.  Phabeolus  calcaratub.  Bean. 

From  Shan-hai-kwap.  "(No.  46a.)  A  small,  long  bean  differing  in  shape 
from  all  other  beans;  used  for  food,  especially  in  soups."     {Meyer.) 

17851.  Phasxolus  ANGULARis.  Adzuki  bean. 

From  Tientsin.  **  (No.  143a. )  A  variety  of  bean  used  for  food;  also  for  con- 
fectionery. The  beans  are  boiled,  made  in  a  pulp,  sweetened  with  sugar,  and 
baked  in  small  cakes. ' '     ( Meyer. ) 

17852.  Glycine  hispid  a.  Soy  bean. 

From  Peking.  "  (No.  17a.)  These  beans  are  roasted  and  sold  in  Peking  as 
delicatessen . "     ( Meyer. ) 

17853.  ViciA  FABA.  Broad  bean. 

From  Shan-hai-kwan.  *'(No.  45a.)  A  green  variety  of  broad  bean;  appar- 
ently a  different  strain. '  *     ( Meyer. ) 

17854.  RiciNus  COMMUNIS.  Castor  oil  plant. 

From  Peking.  **(No.  Ola.)  The  ordinary  castor  oil  bean.  The  oil  is 
extracted  from  the  seeds  and  used  in  the  native  lamps.  After  frost  the  stalks 
are  uprooted  and  used  for  fuel."     (Meyer. ) 

17855.  ViGNA  UNouicuLATA.  Gowpea. 

.    From  Shan-hai-kwan.     *'(No.  44a.)     A  light-colored  bean  used  as  food; 
grown  between  millet  and  sweet  potatoes."     {Meyer. ) 

17856.  VioNA  UNOUICULATA.  Gowpea. 

From  Shan-hai-kwan.  **(No.  47a.)  A  light  brown-colored  bean  used  for 
food  in  the  green  and  dried  state;  grown  between  rows  of  small  millet  and 
sweet  potato^. '  *     ( Meyer. ) 

17857.  Glycine  hispid  a.  Soybean. 

From  Shan-hai-kwan.  "(No.  42a.)  Used  for  food  in  Shan-hai-kwan." 
{Meyer.) 

17858.  Phabeolus  vulgaris.  Bean. 

From  Tientsin.  *'(No.  81a.)  A  fine  variety  of  Red  Haricot  beans;  eaten 
when  green. ' '     (  Meyer. ) 

17850.     Phabeolus  vulgaris.  Bean. 

From  Peking.  **(No.  18a.)  White  Haricot.  These  are  eaten  boiled  as  dry 
beans,  or  are  used  as  a  vegetable  when  fresh,  and  as  such  they  are  very  fine. 
Might  do  well  as  string  beans  in  the  Atlantic  States."     {Meyer. ) 

17860.  ViciA  FABA.  Horse  bean. 

From  Tchang-ping-tcho.  *'(No.  115a,)  A  horse  bean  used  for  food  in 
north  China. ' '     {Meyer. ) 

17861.  Glycine  HI8PI DA.  Soybean. 

From  Sachon.  *'(No.  28a.)  A  small,  black  soy  bean  grown  for  fodder; 
late  variety.  An  excellent  food  for  stock;  must  be  boiled  before  being  fed." 
{Meyer.) 
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17842  to  17954— Continued. 

17862.  Glycine  HI8PIDA.  Soybean. 

From  Tientsin.  ''(No.  152a.)  A  fine  variety  of  soy  bean  used  to  make 
bean  cheese  from . ' '     ( Meyer. ) 

17863.  Fagopyrun  esculsntum.  Buck^^beat. 

From  Shan-hai-k wan.  ^  "  ( No.  48a. )  A  variety  of  buckwheat  sparsely  grown 
around  Shan-hai-kwan;  used  for  making  bread.''  ^{Meyer.) 

17864.  Brassica  fe-tsai.  Pe-tsai  cabbage. 

From  Shan-hai-kwan.  "(No.  58a.)  An  excellent,  white,  long-headed 
cabbage,  which  can  be  kept  in  cellars  all  winter.  The  plants  love  a  rich,  well- 
work^  soil  and  can  not  stand  drought  The  Chinese  irrigate  them  carefully, 
for  the  more  they  are  irrigated  the  larger  they  grow.  Chinese  name  Pai  tsay'*^ 
( Meyer. ) 

17865.  Brassica  fe-tsai.  Pe-taai  cabbage. 

From  Tientsin.  "(No.  83a.)  A  very  small  variety  of  green  cabbage." 
(Meyer.)     Apparently  a  mixture  of  several  species. 

17866.  Brassica  pe-tsai.  Pe-taai  cabbage. 

From  Tchang-ping-tcho.  "(No.  80a.)  A  very  heavy,  long-headed  white 
cabbage;  late  variety."     (Meyer.) 

17867.  Brassica  chinensis.  Pak-choi  cabbage. 

From  Tientsin.  "(No.  100a.)  A  short  cabbage  of  which  the  midribe  of 
the  leaves  get  to  be  quite  fleshy.  Sold  in  Tientsin,  but  as  yet  I  have  not  seen 
it  anywhere  else.'*     (Meyer. ) 

17868.  •  Brassica  pe-tsai.  Pe-taai  cabbage. 

From  Chang-li.  "(No.  la.)  A  remarkablv  fine  variety  of  white  cabba^re; 
the  best  I  have  ever  seen.  It  is  a  long-headed  variety  and  grows  from  2}  to  3 
feet  high.  The  taste  and  smell  are  entirely  different  from  any  other  cabbage. 
A  very  fine  vegetable.  Wants  careful  culture  and  can  not  stand  drought. 
Known  as  Shantung  cabbage. '  *     ( Meyer. ) 

17860.     Brassica  pe-tsai.  Pe-taai  cabbage. 

From  Shan-hai-kwan.  "(No.  101a.)  Sold  to  me  as  a  Shantung  cabbage; 
a  very  good  variecy . ' '     ( Meyer. ) 

17870.     Daucus  carota.  Carrot. 

From  Hsuen-hwa-fu.  "(No.  30a.)  A  sweet,  light  yellow,  nearly  white 
carrot.     Grows  on  alkaline  soil."     (Meyer.) 


17871.  Daucus  c.vrota. 

From  Tientsin.  "  (No.  82a.)  An  orange  colored,  medium  short  variety  of 
the  ordinary  carrot;  more  in  favor  here  than  the  beet-red  variety. '  *    (  Meyer', ) 

17872.  Daucus  carota.  Carrot. 

From  Tchang-ping-tcho.  "(No.  66a. )  A  verjr  sweet,  beet-red  carrot.  Is 
used  boiled  as  well  as  pickled.  Loves  a  well-drained  soil  and  does  not  want 
to  suffer  from  drought. ' '     ( Meyer. ) 

17878.     Celastrus  paniculatus  (?). 

From  Shan-hai-kwan.  "(No.  123a.)  A  very  large  variety  found  growing 
in  the  mountains  near  Shan-hai-kwan."     (Meyer.) 

17874.     Celastrus  paniculatus  (?). 

From  Shan-hai-kwan.  "TNo.  124a.)  A  very  small  variety  found  growing 
in  the  mountains  near  Shan-nai-kwan."     (Meyer.) 

17876.     Celtis  sp. 

From  Tang-san.  ( "  No.  92a. )  A  rather  large-leaved  Celtis;  useful  as  a  small 
shade  tree. '  *     ( Meyer. ) 
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17876.  Castanea  bativa.  Chestnut. 

From  Pekine.  **(No.  33a. )  The  largest  variety  to  be  found  on  the  markets 
in  Peking;  said  to  have  come  from  Cnee-san,  near  Chang-Ii.  The  nuts  are 
roasted  with  sand  and  an  oily  substance  which  bleaches  them,  and  are  re- 
markably sweet.    The  trees  on  which  they  grow  are  seedlings.''     (Meyer. ) 

17877.  Castanea  bativa.  Chestnut. 

From  Peking.  **(No.  34a.)  The  ordinary  Chinese  chestnut,  sold  every- 
where in  northern  China.  They  are  very  small,  but  make  up  in  sweetness 
what  they  lack  in  size.  Are  roasted  the  same  as  No.  33a  (S.  P.  I.  No.  17876), 
and  are  said  to  have  come  from  Chee-san,  near  Chang-li.  The  trees  I  saw 
there  grow  in  sheltered  spots  and  seem  to  love  a  rocky  soil.'*     (Meyer, ) 

17878.  QuERcus  sp.  ,  ^Oak. 

From  western  hills  near  Peking.  "(No.  26a.)  A  fine  oak,  resembling  a 
chestnut  The  acorns  are  eagerly  collected  and  used  for  tanning  purposes. 
Probably  not  very  Ijardy,  as  it  grows  in  quite  sheltered  valleys."     (Meyer.) 

17870.     QuERCUs  DENTATA.  Oak. 

From  Tang-san.  "(No.  24a.)  A  beautiful,  large-leaved  oak.  The  leaves 
assume  gorgeous  colors  in  autumn;  a  very  desirable  tree.  Grows  to  medium 
di  mensions. ' '     ( Meyer. ) 

17880.  Zea  mays.  Corn. 

From  Pee-san.  *'(No.  19a. )  A  very  fine  strain  of  com  growing  in  a  rather 
dry  part  of  the  country.  This  is  one  of  the  best  varieties  I  have  seen  in 
northern  China.  The  plants  grow  about  six  feet  high  and  have  uniformly  two 
ears  to  each  stalk. ' '     ( Meyer. ) 

17881.  Zea  mays.  Com. 

From  Shan-hai-kwan.  **(No.  20a.)  A  white-seeded  corn  growing  on  stony 
soil  around  Shan-hai-kwan,  where  it  gets  quite  cold."     [Meyer. ) 

17882.  Crataegus  pinnatifida.  Hawthorn. 

From  Chang-li.  **(No.  62a.)  The  largest  variety  of  Creiaegus  pirmatifida. 
A  fine  fruit  for  preserves,  and  a  very  ornamental  tree;  is  simply  loaded  in 
the  fall  with  red  berries  and  keeps  its  large,  glossy,  green  leaves  till  late  in 
autumn. '  *     ( Meyer. ) 

17883.  Crataegus  pinnatifida.  Hawthorn. 

From  Chang-li.  **(No.  104a. )  Fruits  of  different  sizes  to  show  variation." 
(Meyer.) 

17884.  DoLicHos  lablab.  Hyacinth  bean. 

From  western  hills  near  Peking.  **  (No.  96a.)  The  samq  as  No.  95a  (S.  P.  I. 
No.  1 7885 ) ,  but  from  a  different  locality . ' '     ( Meyer. ) 

17885.  DoLicHos  lablab.  Hyacinth  bean. 

From  Hawai-jou.  **(No.  95a.)  A  bean  which  is  grown  around  gardens  as 
a  windbreak,  and  at  the  same  time  the  green  beans  are  used  as  a  vegetable; 
tfiey  are  somewhat  coarse  but  do  not  taste  at  all  bad.  The  plant  is  a  climber 
and  as  such  needs  supports."     (Meyer) 

17886.       ELAEAGNUSSp. 

From  Chang-li.  *'(No.  120a.)  A  silvery-leaved  Elaeagnus  which  ripens 
small,  red  berries  in  October.  Cirows  from  5  to  6  feet  hij^h.  Under  cultiva- 
tion it  might  become  denser  headed  and  be  an  ornamental  shrub."     (Meyer. ) 

17887.     Malus  sp.  Crab  apple. 

From  Peking.  (Not  numbered  by  Meyer.)  "A  crab  apple  sold  on  the 
streets  in  Peking.''     (Meyer,) 
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17888.  Glkditsia  sp. 

From  Hwai-lai.  ''(No.  109a.)  A  small  tree;  may  be  fit  for  a  shade  tvee. 
Can  apparently  stand  lots  of  cold  and  drought,  as  I  found  them  growing  on 
the  edges  of  a  ravine  on  the  road  to  Mongolia."     {Meyer. ) 

17889.  OLBDrrsiA  sp. 

From  Wei-tsan  Mountains  near  Peking.  "(No.  106a.)  An  omam^ital 
shade  tree,  bearing  dark-brown  pods.    Apparently  a  slow  grower.''     (  Meyer. ; 

17890.  Ck)RYLU8sp.  Haselnut. 

From  Peking.  ''(No.  32a.)  A  small  hazelnut  said  to  haveopuie  from  very 
far  north;  bought  in  Peking."     (Meyer,) 

1789^.     HcHULLTs  sp.  Sop. 

From  Tientsin.  * '  ( No.  190a. )  A  wild  hop  found  growing  around  here  along 
banks  and  in  thickets. ' '     ( Meyer, ) 

17892.  ZiZYPHUS  SATiVA.  Jujube. 

From  Peking.  "(No.  14a.)  The  Chinese  collect  the  fruit  and  make  a 
paste  from  it  by  boiling  the  fruit  and  straining  the  liquid.  It  is  a  bad  weed 
that  easily  overruns  dry  plains.  It  grows  over  the  whole  Peking  city  wall  and 
its  spines  easily  break  ofi  in  one's  flesh.    To  be  used  for  breeding  purpos^es." 

(Meyer.) 

17893.  JuNiPERus  CHiNBNsis.  Chinese  J uniper. 

From  Tang-san.  "(No.  71a.)  Seeds  from  a  very  pyramidal  form  of  the 
juniper.  *  These  are  universally  used  in  northern  China  to  plant  around  graves, 
and  also  as  windbreaks.  They  seem  to  be  able  to  withstand  much  drought." 
(Meyer.) 

17894.  KoBLRE^uTBRiA  PANicuLATA.  Vamish  tree. 

From  Ming  Tombs.  "(No.  85a.)  Seed  from  the  bladderpod  tree,  varying 
in  looks  from  the  usual  type."     (Meyer.) 

17896.     Brassica  olbracka.  Kohlrabi. 

From  Hsuen-hwa-fu.  "(No.  73a.)  A  very  large  variety  of  kohlrabi  grown 
where  the  soil  is  strongly  alkaline."    (Meyer,) 

17896.  Castanba  sativa.  Chestnut. 

From  Tientsin.  "(No.  146a. )  A  laiige  variety  of  chestnut  sold  on  Tientsin 
market;  very  sweet  when  Iwiled  or  roasted."     (Meyer. ) 

17897.  Acer  sp.  ICapIe. 

From  Tang-san.  "(No.  27a.)  A  very  beautiful  maple  which  grows  to  be 
a  medium-sized  tree,  of  very  characteristic  form.     The  leaves  assume  gorgeoos 

colors  in  the  fall."     (Meyer. ) 

17898.  Acer  sp.  ICapIe. 

From  Wei-tsan  Mountains  near  Peking.  "(No.  67a.)  An  ornamental 
small-leaved  maple,  growing  wild  in  the  mountains."     (Meyer.) 

17899.  Chaetochloa  italica.  Killet. 

From  Chang-li.     "(No.  53a.)     A  small  variety  of  millet  sold  in  Chang-Ii, 

where  it  is  ground  up  and  used  for  food."     (Meyer.) 

17900.  Chaetochloa  italica.  Millet. 
From  Chang-li.     (No.  105a.) 

17901.  Chaetochloa  italica.  '  Killet. 

From  Chang-li.  **(No.  50a.)  A  variety  of  medium-sized  millet,  growing 
about  5  feet  high;  stools  out  very  much  and  is,  consequently,  a  great  straw 
producer.  The  seeds  are  used  as  food,  but  are  not  valued  as  highly  as  other 
millets  on  account  of  the  diificolty  of  hulling  them."    (Meyer,) 
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17002.     Amygdalus  pebsica.  Peadi, 

From  Peking.  "(No.  88a.)  Seed  from  fruits,  among  which  were  some 
strange  types,  eaten  in  different  places  in  north  China."     (Meyer,) 

17903.     Amygdalus  persica.  Peach. 

From  Shan-hai-kwan.  '*  (No.  89a.)  A  hardy  variety  which  can  probably 
be  grown  very  far  north."     {Mey^,) 

17004.  Perilla  ocymoides.  Perilla. 

From  Peking.  **f  No.  79a.)  A  plant  grown  in  some  localities  for  the  pro- 
duction of  oil,  whicQ  is  obtained  from  the  seed."     (Meyer, ) 

17005.  DiosPYRos  LOTUS.  Peraimznon. 

From  Chang-li.  "(No.  69a.)  A  long-fruited,  wild  persimmon.  The  fruits 
are  small  and  not  borne  in  such  great  quantities  as  No.  57a  (S.  ?.  I.  No.  17906); 
otherwise  the  same  description  applies  to  it."     (Meyer, ) 

17006.  DiosPYRos  LOTUS.  Persimmon. 

From  Chang-H.  **(No.  57a.)  A  round-fruited,  wild  persimmon.  The 
fruits  are  not  larger  than  a  cherry,  but  are  very  sweet  tasting  and  the  trees  are 
heavily  loaded.  A  valuable  acquisition  as  a  fruit  and  ornamental  tree,  also  as 
a  stock  plant  for  the  large,  seedless  persimmon."     (Meyer. ) 

17007.  DiosPYRos  LOTUS.  Peraimmon. 

From  Nankon  Pass.  "(No.  31a.)  Seed  of  the  wild  persimmon  collected 
from  old  trees  growing  at  elevated  points  and  apparently  at  the  northern  limit 
of  their  kind.  To  be  used  as  stock  for  the  large,  seedless  persimmon,  and  also 
for  its  fruit  and  as  an  ornamental. ' '     ( Meyer. ) 

17008.       RHAMNUSSp. 

From  Shan-hai-kwan.  "(No.  132a.)  A  very  small,  shrubby  Rhamnus 
growing  wild  in  the  mountains.  Well  fit  for  rockeries  and  as  a  very  small 
hedge  plant. "     ( Meyer. ) 

17000.     Rhamnus  sp.» 

From  Tang-san.  "(No.  126a.)  A  large-leaved,  bushv  Rhamnus  from  3  to 
6  feet  in  height;  loaded  at  time  of  collection  with  black  berries.  Mi^ht  do 
well  as  a  heoge  plant,  as  it  has  long  spines  and  is  very  dense."     (Meyer. ) 

17010.  PiNus  sp.  Pine. 

From  Chang-li.  *'(No.  129a.)  The  common  pine  found  growing  in  Chi- 
nese cemeteries.  * '     ( Meyer. ) 

17011.  PiNus  bungeana.  Pine. 
From  Ming  Tombs.     (No.  108a.)    The  same  as  S.  P.  I.  No.  17912. 

17012.  PiNus  bungeana.  Pine. 

From  Wei-tsan  Mountains.  "(No.  137a.)  A  very  beautiful  pine  with  sil- 
very white  bark;  a  slow  grower,  but  extremely  striking  when  old.  The  l^ark 
peels  off  in  flakes,  like  the  sycamore,  but  the  foliage  is  not  as  dense  as  in  most 
other  pines."     (Meyer,) 

17013.  pRUNUssp.  Plum. 

From  Peking.  "(No.  90a.)  Apparently  a  very  late  plum;  freestone;  fruits 
not  very  large,  yellowish  green  with  a  purplish  bloom;  rather  sweet  in  taste." 
(Meyer.) 

17014.  Oryza  sativa.  Rice. 

From  Shan-hai-kwau.  "(No.  49a.)  A  variety  of  upland  rice  said  to  be  a 
softer  quality  than  the  one  sent  under  No.  40a  (S.  P.  I.  No.  17915)."     (Meyer.) 

17015.  Oryza  sativa.  Bice. 

From  Shan-hai-kwan.  "(^No.  40a.)  An  upland  rice  grown  sparingly 
around  here.     Should  be  hardy  very  far  north."     (Meyer.) 
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17916.      OrYZA  8ATIVA. 

From  Sachon.     ''(No.  29a.)     Bought  as  an  upland  rice,  but  apparently  is 
a  lowland  variety,     should  do  well  ()uit«  far  north,  as  the  place  where  it ' 
raised  is  about  60  miles  north  of  Peking."     {Meyer. ) 

17917.  Oryza  sativa. 

From  Chang-li.  "(No.  39a.)  An  upland  rice  cultivated  around  Chang-IL 
Should  be  hardy  pretty  far  north.**     {Meyer,) 

17918.  Gelastrus  flaobllabis. 

From  Wei-tsan  Mountains,  near  Peking.  ''(No.  68a.)  A  small,  crpeping 
shrub,  bearing  red,  edible  berries.'*     {Meyer,) 

17919.  Sbsamum  indicum.  Sesame. 

From  Tientsin.  "(No.  r49a.)  These  seeds  are  universally  used  throufrh- 
out  China  in  confectionery  and  baked  on  the  surface  of  round  cakes,  and  as 
such  they  taste  pretty  good.  The  plants  seem  to  like  a  rather  rich  soil,  and 
produce  many  seed  pods  on  one  stalk.  The  Chinese  also  make  an  oil  oat  of 
the  seed,  in  which  tney  fry  nearly  everything.**     (Meyer.) 

17920.  Andropogon  sorghum.  Sorghum. 

From  Pee-san.  "(No.  21a.)  This  variety  has  white  seeds  and  is  used  for 
making  bread;  as  such  it  is  more  highly  esteemed  than  the  brown-colored 
varieties,  which  are  generally  only  us^  as  fodder  for  the  domestic  animalfi." 

{Meyer,) 

17921.  Andropogon  sorghum.  Sor^lmin. 

From  Pee-san.  "(No.  22a.)  A  variety  with  dark  brown  seed?,  universally 
used  throughout  north  China  as  fodder  for  domestic  animals.  The  stems  of 
sorghum  are  used  in  building  houses,  the  stalks  beins  embedded  in  the  mud 
wall8;  also  for  making  fences,  baskets,  mats,  tying  and  roofing  material,  and 
for  fuel."     (Meyer.) 

17922.  Andropogon  sorghum.  Sorghum. 

From  Pee-san.  "(No.  23a.)  A  variety  with  light  brown  seeds,  not  very 
much  grown.  It  is  used  where  found  as  a  fodder  plant  and  also  for  making 
a  brown-colored  kind  of  bread.**     (Meyer,) 

17923.  Andropogon  sorghum.  Sorgbum. 

From  Tientsin.  "( No.  151a. )  A  superior  variety  of  sorghum  which  grows 
'  from  15  to  20  feet  in  height.  The  gram  is  ground,  and  from  the  flour  a  ^ood 
kind  of  bread  is  made;  is  used  also  for  the  same  purpose  as  the  one  described 
under  No.  22a  (S.  P.  I.  No.  17921 ).  In  addition  to  this  the  leaves  are  pulled 
off  tK^ore  they  have  turned  brown,  when  they  make  an  excellent  cattle  food, 
either  fresh  oi  dry.     The  roots  are  also  dug  and  used  as  fuel.*'     (Meyer,) 

17924.  8PINACIA  oleracea.  Spinach. 

From  Tchanjr-ping-tcho.  "(No.  55a.)  An  exceptionally  good  winter  spin- 
ach, which,  with  a  little  protection  from  cold,  produces  greens  the  greater 
part  of  the  winter.  The  seeds  should  be  sown  very  thinly,  as  the  plants 
grow  rather  large.*'     (Meyer.) 

17925.  IIelianthus  annuus.  Siixiflower. 

From  western  hills,  near  Peking.  "(No.  59a.)  The  ordinary,  single-headed 
8unflr)wer,  uHed  in  (yhina  in  many  ways.  The  leaves  are  pulled  off  and  fed  to 
(lonieHtic  animals;  the  seeds  are  eaten  as  delicatessen,  and  the  stalks  are  used 
for  fuel."     (Meyer.) 

17926.  Thuya  orientalis.  Arborvitae. 

From  Peking.  "(No.  84a.)  Seedscollected  from  old, weather-beaten  trees 
on  the  grounds  of  the  Temple  of  Heaven  in  Peking.  Can  stand  lots  of  cold 
and  drought.'*     {Meyer,) 
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17927.  NicoTiANA  sp.  Tobacco. 

From  western  hills  near  Peking.  **(No.  62a,)  An  inferior  tobacco  much 
used  by  the  lower  classes."     (Meyer. ) 

17928.  NicoTiANA  TABACUH.  Tobacco. 

From  Chang-li.  **(No.  86a.)  A  medium  quality  of  tobacco  grown  around 
Chang-li. ' '     ( Meyer. ) 

17929.  JuoLANs  h^b.  (?)  Walnut. 

From  Nankon  Pass.  **(No.  87a.)  A  very  strange  walnut.  Those  with 
highly  undulated  surfaces  are  used  as  a  remedy  for  stin  fingers,  and  the  smooth 
ones  are  eaten.  A  hard-shelled  variety.  Probably  a  hybridization  has  taken 
place  between  /.  mandshurica  and  /.  re^ia  einensis.**     (Meyer.) 

17930.  Raphanus  sativus.  Badiah. 

From  Chang-li.  "(No.  2a.)  A  giant  red  rildish;  flavor  not  strong.  Seems 
to  like  a  well-drained,  sandy  soil.  Attains  a  size  of  from  3  to  7  inches  in 
diameter.  * '     ( Meyer. ) 

17931.  Raphanus  sativus.  Badish. 

From  San-kai-tien.  '*(No.  76a.)  A  red  radish  of  elongated  form.  Looks 
very  nice  when  exposed  for  sale."     (Meyer.) 

17982.     Raphanus  sativus.  Badish. 

From  Shan-hai-kwan.  "(No.  56a.)  A  radish  with  a  sweet,  frteh  taste;  is 
very  appetizing  if  cut  lengthwise  and  eaten  raw  either  before  or  with  meals. 
These  seeds  have  both  the  green  and  red  varieties  among  them."     (Meyer. ) 

17938.     Raphanus  sativus.  Badish. 

From  Shan-hai-kwan.  *'(No.  60a.)  A  late  variety  of  a  long,  white  radish; 
quite  sweet  and  not  at  all  strong  when  boiled."     (Meyer.) 

17934.  Raphanus  sativus.  Badish. 

From  Shan-hai-kwan.  "(No.  74a.)  A  smaller  variety  than  No.  2  (S.  P.  I. 
No.  17930);  otherwise  the  same  description  applies  to  it."     (Meyer.) 

17935.  Raphanus  SATIVU8.  Badish. 

From  San-kai-tien.  "(No.  75a.)  A  very  strange  variety,  the  outside  look- 
ing like  a  long,  preen  turnip;  wine  red  colored  flesh.  Is  sliced  and  eaten  raw 
as  a  relish . "     ( Meyer. ) 

17986.  Raphanus  sativus.  Badish. 

From  Shan-hai-kwan.  "(No.  77a.)  A  green  variety;  very  appetizing  if 
sliced  and  eaten  raw."     (Meyer.) 

17987.  Raphanus  sativus.  Badish. 

From  Tientsin.  "(No.  78a.)  The  same  as  No.  77a  (S.  P.  I.  No.  17936),  but 
obtained  in  a  different  locality."     (Meyer.) 

17938.     A.MPELOPsis  sp. 

From  Tientsin.  "(No.  70a. )  An  ornamental  vine  well  fit  to  cover  trellises 
or  verandas;  has  deeply  laciiiiate,  palmate  leaves,  and  bears  yellow  berries  in 
the  fall.     Seems  to  be  very  hardy  and  able  to  withstand  droughts."     (Meyer. ) 

17989.     Ampelopsis  sp. 

From  Tientsin.  "(No.  93a.)  A  vine  l)earing  red  berries,  similar  to  No. 
70a  (S.  P.  I.  No.  17938)  but  more  ornamental."     (Meyer.) 

17940.     Ampelopsis  sp. 

From  Wei-tsan  Mountains  near  Peking.  "  (No.  llSa.)  A  vine  bearing 
small,  white  berries;  may  be  fit  for  covering  fences  and  rough  places. ' '     (Meyer.) 
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17941.  ViTEX  sp. 

From  Wei-tsan  Mountains  near  Peking.  *'  (No.  116a.)  An  aromatic  plant, 
the  peeled  twigs  of  which  are  used  to  make  fine  baskets,  and  the  flowering 
tops  are  dried  and  used  as  insect  powder."     (Meyer.) 

17942.  Ampelopsis  sp. 

From  Shan-hai-kwan.  "  (No.  133a.)  A  vine  with  deeply  lobed  leaves  and 
white  berries ;  may  be  fit  to  cover  rock  fences  or  waste  places."     {^eyer. ) 

17943.  Jug  LANS  rbgia. 


From  Gopo,  near  Chang-li.     ''(No.  41a.)    A  large  variety  of  soft-shelled 

walnut. ' '     ( Meyer, ) 

17944.      JUGLANS   RSGIA. 


Frona  Peking.  "(No.  35a.)  A  very  large  walnut  bought  in  Peking." 
(Meyer.) 

17945.  JuoLANs  REG  I  A.  Persian  -vralntEt. 

From  Gopo,  near  Chanff-li.  **  (No.  51a. )  A  very  soft-shelled  walnut ;  can 
be  cracked  with  the  hand.  Not  a  perfect  nut,  though.  These  nuts  are  from 
one  tree,  which,  according  to  the  owner,  produces  perfectly  shelled  nuts  on 
some  branches  and  imper^tly  formed  ones  on  other  branches."     (Meyer. ) 

17946.  JuGLANs  REGiA.  Persian  "VTalnut. 


From  Chang-li.  ''  ( No.  36a. )  This  is  the  genuine  paper-shell  walnut  and 
such  sells  for  three  times  as  much  money  as  the  haitl-shelled  varieties.  The 
nuts  can  be  peeled  like  peanuts.  The  tre^  are  seedlings  and  are  scattered 
through  the  groves. ' '     ( Meyer. ) 

17947.     Trfticum  vulgare.  Wheat. 

From  Chang-li.     ' '  ( No.  38a. )    A  sample  of  the  best  wheat  sold  in  Chang-li." 
(Meyer.) 


17948.  .  Rosa  sp. 

From  Chang-li.  ^' (No.  130a.)  A  wild  rose  found  growing  along  earth 
banks."     (Meyer.) 

17949.  WiMTARiA  cHiNKNsis.  Chinese  wiataria. 
From  Tang-san.     (No.  107a.) 

17950.  Artemisia  annua.  Worm^wood. 

From  Peking.  *'  ( ^o.  Ilia. )  This  is  the  plant  on  which  the  people  aroand 
here  graft  their  chrysanthemums  and  on  which  they  do  well.  The  Chinese 
claim  the  chrysanthemum  does  better  when  grafted  than  when  left  on  its  own 
roote;  they  al80  say  tlie  grafted  plants  bear  transplanting  and  lack  of  water 
much  the  best. ' '     ( Meyer. ) 

17951.  Xanthoxylum  sp. 

From  Shan-hai-kwan.  **  (No.  125a.)  A  fine-leaved  Xanthoxylum  growing 
wild  in  the  mountains  near  Shan-hai-kwan.  Attains  a  height  of  from  4  to  5 
feet,  is  rather  ornamental,  and  has  a  very  agreeable  odor."     (Meyer.) 

17952.  Xanthoxylum  bungei  (?). 

From  Pee-san.  ^'  (No.  128a.)  Used  as  a  hedge  plant  ^  The  seeds  and  fruit 
capsules  furnish  the  Chinese  with  pepper;  the  fruit  is  pretty  pungent" 

(Meyer. ) 

17963.     Brassica  pe-tsai.  Pe-tsai  cabbage. 

From  Shan-hai-kwan.  *'(No.  72a.)  A  long-headed  cabbage,  late  variety. 
Can  be  kept  all  winter  in  a  frost-proof  cellar."     (Meyer.)  • 

17954.     CvDONiA  JApoNiCA.  Japanese  quincs. 

From  Peking.  "  (No.  145a. )  A  very  fragrant  quince  used  in  China  to  pei^ 
fume  a  room.     Grows  in  south  China."     (Meyer. ) 
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17955  to  17958. 


From  Santiago  de  las  Vegas,  Cuba.   Received  through  Prof.  0.  F.  Baker,  March  6, 
1906. 

Seeds,  as  follows: 

17055.  Bauhinia  krugii. 

"The  finest  Bauhinia  of  the  West  Indies/'     {Baker,) 

17056.  Eugenia  punicipolia. 

**An  erect,  ornamental  shrub  with  fine  flowers  and  fruit."     {Baker.) 

17067.     Canavalia  sp.  Knife  bean. 

**A  nonedible,  brown  variety  producing  a  great  vine."     {Baker.) 
17058.     Pachyrhizus  angulatus.  Tarn  bean. 

17959.  Clematis  sp. 

FromHwai-lai,  Chi-li  Province,  China.     Received  through  Mr.  F.  N.  Meyer,  Feb- 
ruary 23, 1906. 

**  (No.  135a. )  A  small  clematis  covering  banks  along  ditches.     Its  white  seed-down    . 
niakes  it  appear  like  snow  in  the  distance;  not  ornamental."     (Meyer') 

17960.  Arachis  hypogaea.  Peanut. 

From  Amani,  German  East  Africa.     Received  through  Dr.  A.  Zimmermann, 
February  23,  1906. 

Peanuts  from  Mikindani. 

17961.  Canna  flaccida.  Canna. 

From  Oneco,  Fla.     Received  through  Reasoner  Bros.,  March  9,  1906. 

17962.      MiSCANTHUS  CONDEN8ATUS. 

From  Yokohama,  Japan.     Received  through  Suzuki  &  lida,  of  New  York  City, 
March  6,  1906. 

17963.  Agbostis  stolonifera.  Creeping  bent-grass. 

From  New  York,  N.  Y.     Received  through  Henry  Nungesser  &  Co.,  March  6, 
1906. 

17964.  ViTis  MUNSONiANA.  Mustang  grape. 

From  Elliotts  Key,  Fla.     Received  through  Dr.  John  Gifford,  March  7,  1906. 
17965  and  17966. 

From  Brighton  Beach,  Wash.     Received  through  Mr.  A.  B.  Leckenbv,  March 
9,  1906. 

Plants,  Ba  follows: 

17065.  Fatsia  horrida.  Devil' s-club. 

An  araiiaceous,  densely   prickly  shrub  with  palmately  lobed  leaves  and 
racemed  or  panicled  umbels  of  small,  greenish-white  flowers. 

17066.  LYSiCHiTrM  camtschatcense.  Sktmk  cabbage. 

A  nearly  stem  less  swamp  aroid,  with  large  leaves  from  a  thick,  horizontal 
root  stock. 
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17967.    Beningasa  cerifera. 

From  Manila,  P.  I.    Received  through  Mr.  W.  S.  Lyon,  of  the  Borean  of  Agri- 
eultare,  March  6,  1906. 

' '  Native  name  Condol.  Matures  fruit  in  four  months  from  seed.  Grown  in  Philip- 
pine Islands  onlv  upon  trellises.  When  sliced  and  steeped  over  night  in  lime  water 
and  then  boiled  in  a  sugar  sirup  until  it  candies,  it  makes  a  most  delicious  glaoe 
iruit.**     (Lyon. )     (See  No.  2936,  Inventory  No.  7,  for  description  of  this  plant) 

17968  to  17972.    Beta  vulgaris.  Sugar  beet 

From  Lyons,  N.  Y.     Received  through  the  Lyons  Beet  Sugar  Ck)mpany,  March 
1906. 

Sugar-beet  seed,  as  follows: 

17968.     Original  Kleinwamleben. 

Grown  by  Klein wanzleben  Sugar  Company,  Klein wanzleben,  Germany. 
17069.     Schreiber's  Specialitaet. 

Grown  by  G.  Schreiber  &  Sons,  Nordhausen,  Germany. 

17970.  Elite  Kleimoanzleben. 

•    Grown  by  Dippe  Bros.,  Quedlinberg,  Germany. 

1 797 1 .  Kleiniuanzleben, 

Grown  by  F.  Heine  A  Co.,  Hadmersleben,  Germany. 

17972.  KleinwanzLeben. 

Grown  by  C.  Braune  &  Co.,  Bundorf,  Germany. 

17973  and  17974.    Beta  vulgaris.  Sugar  beet 

From  Lehi,  Utah.     Received  through  the  Utah  Sugar  Company,  March,  1906. 
1 79  78 .     Kleinwanzkhen. 

Grown  by  the  Utah  Sugar  Company,  Lehi,  Utah. 
17974.     Kleinwanzleben. 

Grown  by  the  Fremont  County  Sugar  Company,  Sugar  City,  Idaho. 

17975.    Beta  vulgaris.  Sugar  beet. 

From  Caro,  Mich.     Received  through  the  Peninsula  Sugar  Refining  Company, 
March  10,  1906. 

Kleinwanzleben.     Grown  by  Otto  Hoerning  &  Co.,  Eisleben,  Germany. 

17976  to'  17980.    Beta  vulgaris.  Sugar  beet 

From  Owosso,  Mich.     Received  through  the  Owosso  Sugar  Company,  March  12, 
1906. 

Sugar  beet  seed,  as  follows: 

17976.  Kleinwanzleben. 

Grown  by  Henry  Mette  &  Co.,  Quedlinberg,  Germany. 

17977.  Kleinwanzleben. 

Grown  by  Rabbethge  &  Giesecke,  Kleinwanzleben,  Germany. 

17978.  Kleinwanzleben. 

Grown  by  Wohanka  &  Co.,  Prague,  Bohemia. 

17979.  Kleinwanzleben . 

Grown  by  K.  VV.  Kuhn  &  Co.,  Maarden,  Holland. 

17980.  Eliie  Kleinrmnzlelten. 

Grown  by  Otto  Bruenstedt,  Schladen-im-Harz,  Germany. 
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17981.    Asparagus  acutifolius. 

From  Nice,  France.    Presented  by  Dr.  A.  Roberteon-Proechowsky.    Received 
March  12,  1906. 

**Thi8  is  an  evei^green  plant  which  is  foand  growing  wild  here,  but  never  in  abun- 
dance. It  grows  both  in  the  woods  and  on  sunny  slopes;  in  some  places  where  it  is 
very  dry,  receiving  no  rainfall  for  two  or  three  years.  In  such  places  the  stems  are 
nhort  and  quite  leafy,  and  it  is  here  only  that  they  sometimes,  but  rarely,  produce 
seeds.  In  the  shade  the  plants  produce  stems  several  meters  in  length,  climbing 
either  shrubs  or  trees  and  hanging  down  the  slopes,  where  they  have  a  very  graceful 
iy>pearance.  Young  plants  are  readily  transplanted  when  the  roots  are  still  fibrous, 
but  when  they  become  older  and  the  roots  are  thick  and  fleshy  it  is  impossible  to  trans- 
plant them.  This  asparagus  in  the  wild  state  is  quite  a  delicacy,  ana  although  scarce 
and  sparingly  found,  the  young  shoots  are  eagerly  sought  for.''     {Proschowsky.) 

17962  and  17983.    Nigotiana  spp. 

From  Philadelphia,  Pa.     Re<*eived  through  Henry  A.  Dreer,  Inc.,  March  5, 1906. 

17082.       NlCX>TIANA   SANDERAE. 

(See  S.P.I.  No.  17246.) 

17083.     Nicotian  A  handerab  hyb. 
(Sees.  P.  I.  No.  17247.) 

17984.  Andropckion  sorghum.  Sorghum. 

From  Canadian,  Tex.     Received  thn)ugh  Mr.  Thomas  F.  Moody,  March  10, 1906. 
Sourlats. 

17985.  CoLocASiA  sp.  Dasheen. 

From  Aguas  Buenas,  P.  R.     Received  through  Mr.  A.  W.  Bowser,  March  12, 1906. 
Identical  with  S.  P.  I.  No.  15395. 

17986.  CoLOCASiA  sp.  Taro. 

From  Georgetown,  S.  C.     Receive<i  through  Mr.  John  Tull,  March  12,  1906. 

'*  Roots  of  the  so-called  Yellow  Tanier  of  South  (-arolina.  These  roots  were  grown 
by  me  last  year  on  Cat  Island  from  roots  given  to  nie  by  Mr.  Alex.  Lucas,  of  Santee, 
8.  C."     (Tail.) 

17987.  CoLOCASiA  sp.  Taro. 

From  Geoiigetown,1=^.  C.     Received  through  Mr.  John  Tull,  March  12,  1906. 

**  Roots  of  the  Ho-called  White  Tanier  of  South  Carolina.  These  were  grown  by 
me  on  Cat  Inland  last  year  from  roots  given  to  me  by  an  old  negro  (John  Huggins) 
who  lives  near  here.  He  grows  a  few  every  year  just  for  his  own  use,  and  has  grown 
them  from  time  immemorial."     ( Tull. ) 

17988.  Akaghis  hypogaea.  Peanut. 

From  Yungas  Valley,  Bolivia.     Received  through  Mr.  Arthur  L.  Jackson,  of 
La  Paz,  Bolivia,  March  12,  1906. 

17989.      NiCOTIANA  T0.MENT08A 

'  From  Hambui^,  Germany.     Received  through  Mr.  Albert  Schenkel,  March, 
1906. 
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18123  to  18130. 

From  Bathurst,  New  South  Wales.  Presented  bv  Prof.  R.  W.  Peacock.    Received 

February  13,  1906.                     -  "                         ' 

Samples  of  various  native  grass  seeds,  as  follows: 

18123.-    Eraqrostis  pilosa.  18127. 

18124.     Eleusinb  aboyptiaca.  18128. 

18125.  DlPLACHNE   FLSCA.  18129. 

18126.  DiPLACHNB   PBACOCKII.  18130. 


PaNICUM    PLAVIDUH. 

Panicum  proldtcm. 

PaNICUM    DECX^MPOSrrCM. 

Andropouox  hbricbcts. 


18131  to  18151. 

From*  Berkeley,  Cal.     Received  through  Prof.  A.  V.  Stubenrauch,  of  the  Agri- 
cultural Experiment  Station,  March  6,  1906. 

18131.      VlCIA  NI880LIANA. 


18132. 

ViCIA    ATROPrRPUREA. 

18183. 

VlClA    VARIA. 

18184. 

VlCIA  8ATIVA   OBOVATA. 

18185. 

ViCIA    PANNONICA. 

18136. 

VlCIA    LUTBA. 

18137. 

ViCIA    FABA. 

Biack  Spanish. 

18138. 

ViCIA    8AT1VA  MACROCARPA. 

18130. 

VlCIA   MO.VANTHOS. 

18140. 

ViCIA   MONANTHOS. 

18141. 

ViCIA   CALCARATA. 

18142. 

VlCIA    FABA. 

18143. 

VlCIA    FABA. 

Winter. 

18144. 

LaTHYRIS  TINGITANrS   UNIFLORIJB. 

18145. 

Lathyrcs  tingitanub. 

18146. 

Latiiyriis  (  lymrnum. 

18147. 

LaTHYRUS   ANN U us. 

18148. 

Lathyrdsochrus. 

18149. 

LaTHYRUS   ARTICl'LATl'S. 

18150. 

Lens  nigricans. 

18151. 

Trigonella  corniculata. 

18152  to  18155.      ClIiETOGHLOA    ITALICA.  IffUlOt. 

From  Lawrence,  Kans.     Received  through  F.  Barteldes  A  Co.,  March  20,  1906. 
18152.     New  Siberian. 
18158.     Hungarian. 
•  18154.     German. 
18155.     Common. 


18156.       RiClNUS   COMMUNIS. 

From  Rantiapo  de  las  Vejjas,  Cuba. 
20,  1906. 

A  small-seeded  variety. 
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X8157.      PlSUM   SATIVUM. 

From  Paris,  France.    Beceived  through  Vilmorin-Andrieuz  &  Co.,  March  20, 
1906. 

JVax^pod,  ^ 

X8158  and  18159. 

From  Lausanne,  Switzerland.     Received  through  Prof.  G.  Martinet,  March  21, 
1906. 


18158.     Lathtrus  heterophyl- 

LUS. 


18159.       ViCIA        VILLOSA        GLABRE- 
8CEx78« 


X81.60  to  18198.    Andropogon  sorghum.  Sorghum. 

From  Berlin,  Germany.     Presented  by  the  Berlin  Botanical  Museum.     Received 
February  14,  1906. 

A  collection  of  African  sorghum  seed,  as  follows: 


18160. 

Amphiboly^, 

18180. 

Ovulifer, 

18161. 

Calcareus. 

18181. 

Ovulifer, 

18162. 

Charisiantis, 

18182. 

Orulifer. 

18163. 

Charijsianus  glabreacens. 

18183.. 

Omilifer. 

18164. 

Char'manui  holstii. 

18184. 

Ovulifer, 

18165. 

Colorans. 

18185. 

OwXiJer. 

18166. 

Coloraiu. 

18186. 

Ondifer, 

18167. 

Coloraiis. 

18187. 

Ovulifer. 

18168. 

Elegam. 

18188. 

Ondifer, 

18169. 

Elegans. 

18189. 

Ovulifer. 

18170. 

Elegans, 

18190. 

Orulifer. 

18171. 

Inhonesttis. 

18191. 

Pendulum. 

18172. 

Kerstingianus  typicus. 

18192. 

Roxburghii. 

18178. 

Kerztingianus  typicus. 

18198. 

Schumannii. 

18174. 

KerstingianuB  mlfureus. 

18194. 

Usaramenis. 

18175. 

Kerstingianus  mlfureus. 

18195. 

Ziegleri. 

18176. 

Kerstingianus  sulfureus. 

18196. 

Elegam. 

18177. 

Kerstingianus  snlfureus. 

18197. 

Ovulifer. 

18178. 

Nitens. 

18198. 

Ovulifer. 

18179. 

Ondcmgae. 

18199.    Elaeagnus  hyb. 

From  Gotha,  Fla.     Received  through  Mr.  Henry  Nehrling,  March  22,  1906. 

18200  and  18201.    Zea  mays.  Sweet  com. 

From  North  Pomfret,  Vt.     Received  through  Mr.  Stephen  Hewitt,  March  23, 
1906. 

Golden  Malakhov.    Grown  from  S.  P.  I.  No.  13256. 
18200. 

Amber-colored  ears  showing  a  distinct  red  ntriping;  originally  grown  from 
one  ear  which  was  dark  colored  and  very  sweet. 

18201. 

Light  amber-colored  ears;  sweet. 
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18202.  ViciA  FULGEN8.  Scarlet  vetch. 

From  Paris,  France.     Received  through  Viimorin-Andrieux  &Ck>.,  March  23, 
1906. 

18203.  Andropogox  sorghum.  Soi^iiiii. 

From  Dallas,  Tex.     Received  through  the  Xexas  Seed  and  Floral  Oompanv, 
March  23,  1906. 

Sumac  Cane. 

■ 

18204  to  18224.     Xanthosoma  spp.  7antia. 

From  Mayaguez,  P.  R.     Received  through  the  Porto  Rico  Agricultural  Experi- 
ment  Station,  March  24,  1906. 

A  collection  of  yautia  roots,  as  follows: 

18204.  RoUisa.  18215.  Alocasia  Marchallu, 

18206.  Punzera.  18216.  Jamaica  No.  ^. 

18206.  Oris  AmarUla.  18217.  Jamaica  No.  4- 

18207.  Jamaica  No.  1.  18218.  Jamaica  No.  6. 

18208.  Jamaica  No.  S.  18219.  J«/«ia  (Ponce). 

18209.  Jamaica  No.  5,  18220.  Gengibrilla. 

18210.  Domijiica.  18221.  Ifdena  (Aponte). 

18211.  Blanca.  18222.  Orquela. 

18212.  Friela.  18223.^  RoUisa  Ancha. 
18213.-  Amarilla.  18224.  Jamaica  (Trinidad). 
18214.  Guayamera. 

•     18225.    Asparagus  acuttfolius. 

From  San  Giovanni  a  Teduccio,  Italy.     Received  through  Dammann  &  Co., 
March  26,  1906. 

Roots  imported  for  use  in  experiments  to  create  a  new  hybrid  asparagus  which 
will  resist  the  asparagus  rust. 

18226.  HosACKiA  purshiana.  Dakota  vetdi. 

From  Dickinson,  Dak.     Received  through  the  Dickinson  Subexperiment  Sta- 
tion, March  26,  1906. 

18227.  Glycine  hispida.  Soy  bean. 

From  Khabarovsk,  Ea^st  Siberia.     Received  through  Director  Gagin  of  the  Kha- 
barovsk Experiment  Field,  March  26,  1906. 

Tchernie  bobi.     *  'A  black  variety  of  Soja  hispida,  which  is  cultivated  in  several  places 
in  Manchuria  and  Amur  land."     [Gagin.) 

18228.  Pueraria  thunbergiana.  Kadm. 

From  Philadelphia,  Pa.     Received  through  H.  A.  Dreer  (Incorporated),  March 

27,  1906. 

(See  Nos.  9227  and  9228,  Inventory  No.  9.) 

18229.  Atena  sativa.  Oat. 

From  Augusta,  Ga.     Received  through  the  N.  L.  Willet  Drug  Company,  Feb- 
ruary 1, 1906. 

Appier  Rustproof.    Special  selection  of  seed  from  No.  17452. 
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18230.  AvENA  SATivA.  Oat. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  January  27, 1906. 
Burt.    Special  selection  of  seed  from  No.  17451. 

18231.  Seghium  edule.  Chayote. 

From  New  Orleans,  La.  Received  through  the  J.  Steckler  Seed  Company,  March, 
1906. 

18232.  CucuMis  MELO.  Winter  muskmelon. 

FroVn  Ispahan,  Persia.  Received  through  Mr.  Frank  Benton  (No.  33),  March  27, 
1906. 

''Seed  of  a  winter  muskmelon  ^rown  extensively  about  Ispahan,  Persia.  It  keeps, 
if  put  in  a  cool,  airy  place,  all  wmter,  and-may  be  used  at  any  time.    Bears  trans- 

Sortation  well;  many  are  taken  over  rough  roads  on  pack  animals  two  to  three  hun- 
red  miles.  Oblong,  light  yellow,  netted  finely;  flesh  light  yellow,  semi  transparent 
or  waterv;  quite  juicy;  fair  quality.  Said  to  succeed  best  on  slightly  alkaline  soil." 
{Benton,) 

18233.  Beta  vulgaris.  Sugar  beet. 

From  Wellsboro,  Ind.  Received  through  the  West  Michigan  Sugar  Company, 
March  27,  1906. 

Knauer^s  Mangold. 

18234  and  18235.    Amygdalus  spp. 

From  Quetta,  British  India.  Presented  by  Lieut.  W.  L.  Maxwell,  One  Hundred 
and  Twenty-Seventh  Baluchistan  Light  Infantry.     Received  March  24, 1906. 

18234.  Amyodalus  pbrsica.  Peach. 
Qaetla, 

18235.  Amygdalus  persica  laevis.  Vectarine. 

'* These  seeds  ,were  taken  from  the  best  trees  in  Quetta.  Quetta  is  nearly  6,000  feet 
high;  summer  temperature,  100°  F.  in  the  shade  at  times;  winter  temperature  known 
to  drop  below  zero,  and  severe  frost  is  known  to  continue  for  weeks  at  a  time." 
{Maxwell,) 

18236  and  18237.    Chenopodium  quinoa.  Quinoa. 

From  La  Paz,  Bolivia.  Received  through  Sefior  M.  V.  Ballovian,  Ministerio  de 
Coloniaa  y  Agricultura,  March  24,  1906. 

18236.  Chenopodium  quinoa.  Quinoa. 

I 

Qainoa  amarga  or  Common, 

18237.  Chenopodium  quinoa.  Quinoa. 
Arrocilio  or  Royal.                    * 

(See  Nos.  2931,  3073,  and  3074,  Inventory  No.  7.) 

18238  to  18240. 

From  Chaman,  Baluchistan.  Presented  by  Lieut.  W.  L.  Maxwell,  One  Hun- 
dred and  Twenty-Seventh  Baluchistan  Light  Infantry.  Received  March  29, 
1906. 

Plants  and  cuttings,  as  follows: 

18238.  Amyodalus  communis.  Almond. 

18239.  Amygdalus  pbrsica.  Peach. 

18240.  PuNiCA  granatum.  Pomegranate. 
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18241.    ViGiA  FABA.  Broad 

From  Buenos  Ayres,  Argentina.    Presented  by  Mr.  H.  B.  Vannote,  11  and  13 
Vandewater  street,  New  York,  N.  Y.     Received  March  26,  1906. 

18242  and  18243.  Prunus  spp.  Chany. 

From  Dreshertown,  Pa.     Received  through  Thomas  Meehan  A  Sons,  March  31, 
1906. 

Trees  to  be  used  as  stocks  upon  which  to  bud  Japanese  flowering  cherries,  aa 
follows: 

18242.  Prunus  aviuu.  Kazzard  dieny. 

18243.  Prunus  mahaleb.  Mahaleb  cherry. 

18244.    Agave  rioida  sisalana.  SisaL 

From  Miami,  Fla.     Collected  by  Mr.  L.  H.  Dewey,  March  8  and  14,  1906. 
Received  March  31,  1906. 

Bulbils  secured  for  introduction  into  Porto  Rico. 

18245  and  18246,    Avena  sativa.  Oat 

From  drebro,  Sweden.     Received  through  C.  A.  Hagendahrs  Son,  Mazx^h  28, 
1906. 

18245.     WhUe.  18246.     Black, 

18247.      MeDIGAOO   sativa.  Alfalia 

From  Milwaukee,  Wis.     Received  through  the  Wemich  Seed  Company,  March 
29,  1906. 

Turkestan. 

t 

18248  to  18255.    Solanum  tuberosum.  Potato. 

From  La  Paz,  Bolivia.     Received  through  Seftor  M.  V.  Ballovian,  Ministerio  de 
Colonias  y  Agricultura,  March  24,  19(%. 

18248.  YmUla,    Raised  in  La  Pax. 

18249.  Sicfui.     Raised  at  the  foot  of  the  Sub-Andine  chains. 

18250.  Phureja.    Raised  on  the  table-lands. 

18251.  Luqui,     Raised  on  the  table-lands. 

18252.  Queni.     Raised  in  La  Paz. 

18253.  Apharu.    Raised  on  the  table-land  of  Bolivia. 

18254.  Monda,    Raised  on  the  table-lands. 

18255.  Kh/xti.    Raised  in  La  Paz. 

18256  to  18277. 

From  Peking,  China.    Received  at  the  Plant  Introduction  Gardens,  Chioo,  Gal., 
through  Mr.  F.  N.  Meyer,  February  26  and  27,  1906. 

Seeds  and  cuttings  of  Chinese  plants,  the  seeds  indicated  by  the  letter  '*a"  fol- 
lowing the  number,  as  follows: 

18256.  JuGLANR  RBGiA.  Persian  walnnt. 

FromJ*eking.  "(No.  3a.)  A  very  lar^,  hard-8helle<l  variety  said  to  have 
come  from  the  western  mountains,  where  it  gets  quite  cold.''     { Meyer.) 

18^57.    JroLANs  RBGIA.  Persian  walnut. 

From  Peking.  "(No.  4a. )  A  hard-shelled,  sweet  variety  said  to  have  come 
from  the  mountains  40  miles  north  of  Peking;  wnll  probably  prove  hardy  quite 
far  north. '  *     ( Meyer, ) 
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X8256  to  18277— Continued. 

18258.  Glycine  hibpida.  Soybean. 

From  Pee-san.  *'(No.  5a.)  This  sov  bean  is  extengiveiy  cultivated  in  the 
moantains  north  of  Peking  and  is  highlpr  esteemed  for  hmnan  food;  requires 
but  little  irrigation,  and  is  well  worth  trying  in  the  arid  West'*     {Meyer?) 

18259.  Glycine  hispida.  Soybean. 

# 

From  Tschang-ping-tsu.  **(No.  6a.)  This  bean  is  grown  in  the  northern 
country  as  a  nitrogen-supplying  crop  with  sorghum,  com,  or  millet;  does  not 
scatter  much  when  ripe,  but  seems  to  be  late  in  ripening.''     (Meyer. ) 

18260.  PRUNUS   ABMBNIACA.  ApriCOt. 

From  Peking.  '*  (No.  7a. )  The  so-called  Chinese  almond,  but  it  is  really  a 
sweet-kemeled  apricot  It  is  considered  a  fine  little  nut  by  the  Chinese,  who 
eat  them  salted  after  having  them  soaked  in  water  to  get  rid  of  the  skin." 
{Meyer,) 

18261.  PRUNUS  ARMBNIACA.  ApricOt. 

From  Peking.  **(No.  8a.)  The  same  as  No.  7a  (S.  P.  1.  No.  18260),  but 
inferior  in  quality;  both  are  probably  the  same  pl^uit.  They  are  said  to  be  a 
special  strain  of  apricots,  being  grown  only  for  their  seeds."     {Meyer, ) 

18262.  Amyodalus  persica.  Peach. 

From  Peking.  "(No.  9a. )  Seeds  collected  from  a  tree  growing  in  the  Ger- 
man Legation  grounds  at  Peking.  This  tree,  which  is  about  40  feet  high,  is  a 
most  heavy  bearer  and  looks  like  a  remarkably  thrifty  peach  tree.  Its  leaves 
are  much  darker  green  than  those  of  the  cultivated  ones.  I  was  told  that  it  is 
a  fine  ornamental  tree  in  the  spring,  being  one  sheet  of  rose-colored  blossoms  '' 
( Meyer. ) 

18263.  JuGLANS  RBQiA.  Persian  walnut. 

From  Tientsin.  "(No.  10a.)  A  small  varietv  bought  in  Tientsin.  May 
prove  to  be  very  hardy,  as  the  nuts  are  small  ana  hard."     ( Meyer. ) 

18264.  Xanthoceras  sorbifolia. 

From  Wei-tsan  Mountains.  "(No.  11a.)  A  small  ornamental  tree  belong- 
ing to  the  horse-chestnut  family.  Is  very  well  fit  for  a  solitary  lawn  tree  in  a 
small  garden,  as  it  grows  only  to  a  small  size  and  makes  a  dense  head  of  foli- 
age."    (Meyer.) 

18265.  QuBRcus  dsntata.  Oak. 

From  Ming  Tombs,  north  of  Peking.  "(No.  12a.)  This  oak  attains  a 
medium  size,  has  very  large,  dark  green  leaves,  and  is  well  worth  growing; 
looks  quite  different  from  other  oaks. ,  Collected  on  the  grounds  of  the  Ming 
Tombs,  30  miles  north  of  Peking,  where  it  gets  extremely  cold.  The  trees 
will  probably  prove  hardy  quite  far  north."     (Meyer. ) 

18266.  DiospYRos  lotus.  Persimmon. 

From  Pee-san.  "(No.  13a.)  A  small  perHimmon  used  as  stock  for  the 
seedless  one. ' '     ( Meyer. ) 

18267.  Catalpa  bungei.  Catalpa. 

From  Wei-tsan  Mountains.  "(No.  78.)  Young  trees  of  which  the  parents 
have  grown  to  a  very  large  size  in  an  old  temple  garden.  This  tree  is  one 
of  the  finest  flowering  trees  in  the  world."     ( Meyer. ) 

18268.  Tamarix  sp. 

From  Wei-tsan  Mountains.  "(No.  83.)  A  very  graceful  bush,  suitable 
for  planting  along  the  water's  edge."     (Meyer. ) 

18269.  PopuLus  sp.  Poplar. 

From  Wei-tsan  Mountains.  "( No.  84. )  This  poplar  is  often  found  growing 
in  old  temple  gardens ;  it  has  whitish  bark  and  attains  a  very  large  size.  Prob- 
ably the  same  as  No.  15  (S.  P.  1.  No.  16915.) "     (Meyer.) 
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18256  to  18277— Continued. 

18270.  Jaskinum  nudiflorum. 

From  Wei-tsan  Mountains.  '*(No.  86.)  A  jasmine  with  green  stems  and 
yellow  flowers,  adapted  for  terraces  and  walls.''     (Meyer.) 

18271.  Lycium  ep.  Matrimony  Tine. 

From  Palitswang.  "(No.  86.)  A  matrimony  vine  which  is  trained  on  one 
stem  with  ail  the  small  branches  drooping  down  like  a  weeping  tree ;  is  loaded 
in  the  fall  with  red  berries. ' '     ( Meyer, ) 

» 

18272.  PiBTACiA  CHINEN8I8.  Plstache. 

From  Wei-tsan  Mountains.  *  "(No.  89.)  The  carpellate  form  of  the  Chi- 
nese pistache.  A  rather  ornamental,  small  tree ;  bears  heavy  bunches  of  small, 
scarlet-purplish-colored  berries. ' '     ( Meyer. ) 

18278.    PisTACiA  CHiNBNSis.  Pistacbe. 

From  Wei-tsan  Mountains.  "(No.  90.)  The  staminate  form  of  the  Chi- 
nese pistache.  A  very  ornamental  tree  with  graceful,  pinnate  foliage ;  grows 
to  very  large  dimensions. ' '     ( Meyer, ) 

18274.  PopuLUs  sp.  .  Poplar. 

From  the  mountains  near  Fangshan.  "  (No.  134.)  A  poplar  found  grow- 
ing in  a  ravine;  probably  a  tall-growing  variety."     {Meyer. ) 

18275.  MoBUs  ALBA.  Kulberry. 

From  the  mountains  near  Fangshan.  "(No.  135.)  Tall  sproats  found 
growing  by  the  roadside;  may  be  a  new  kind."     {Meyer. ) 

18276.  (Undetermined.) 

From  the  mountains  near  Fangshan.  "(No.  136.)  Cuttings  of  a  semi- 
climbing,  low  shrub."     {Meyer.) 

18277.  KoBLRBUTEaiA  PANicuLATA.  Vamisli  tree. 
From  Wei-tean  Mountains.     (No.  137.) 

18278  to  18293. 

From  Peking,  China.  Collected  by  Mr.  F.  N.  Me^er  and  sent  direct  to  the 
Arnold  Arboretum,  Jamaica  Plains,  Mass.  Received  during  the  winter  of 
1905-6. 

Cuttings  of  Chinese  plants,  as  follows: 

18278.  EuoNYMUS  sp. 

From  Shan-hai-kwan.  "  (No.  4.)  A  low-growing  shrub  with  corky  wings 
on  its  branches;  found  in  semishady  situations."     (Meyer.) 

18279.  ( Undetermined. ) 

From  Shan-hai-kwan.  "(No.  16.)  A  low,  spreading  bush  with  edible  red 
berrien;  grows  between  rocks  and  in  sunny  as  well  as  shady  situations." 

{Meyer.) 

18280.  Ampelopsis  sp.  , 

From  Shan-hai-kwan.     (No.  17.) 

18281.  Ampelopsis  sp. 
From  Chang-li.     (No.  18. ) 

18282.  Prunus  sp. 

From  Shan-hai-kwan.     (No.  51.) 

18283.  Spiraea  sp. 

From  Shan-hai-kwan.  "(No.  20.)  A  small,  shrubby  Spiraea  reaemblii^ 
S.  thunbergii;  found  growing  between  rocks  and  exposed  places."     (Meyer.) 

18284.  Ampelopsis  sp. 
From  Chang-li.     (No.  21.) 
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18278  to  18293— Continued. 

18285.  AcTiNiDiAsp.  (7) 
From  Hwai-jou.     (No.  22.) 

18286.  EuoNYMUs  sp. 

From  Hwai-jou.  "(No.  24.)  A  very  striking  Euonymus  with  red  leaf  tops, 
resembling  E,  oungeanua  but  bearing  a  much  larger  quantity  of  fruit. ' '    ( Meyer. ) 

18287  to  18289.     ( Undetermined. ) 

From  Shan-hai-kwan.     (Nos.  52  to  54. )     Cuttings  of  unidentified  shrubs. 

18290.  Prunus  armbniaca.  Apricot. 

From  Shan-hai-kwan.  "(No.  55.)  A  wild  apricot  growing  in  a  ravine 
near  an  old  temple. ' '     ( Meyer. ) 

18291.  Spiraea  sp.  (?) 

From  Shan-hai-kwan.  "(No.  56.)  Found  grow^ing  between  the  rocks  in 
the  mountains  near  Shan-hai-kwan."     {Meyer.) 

18292*     Ampjslopsis  sp. 

From  Chang-li.  "  (No.  99.)  A  vine  growing  on  rocky  places  in  the  moun- 
tains; has  deeply  lobed  leaves  and  white  berries."     (Meyer. ) 

18293.  Ampelopsis  sp. 

From  Chang-li.  "fNo.  100.)  A  vine  resembling  A.  vetchii,  but  with  both 
entire  and  three-lobea  leaves;  assumes  beautiful  fall  colors  and  though  small 
and  apparently  tender  is  well  worth  trying.''     (Meyer.) 

18294  to  18296. 

From  Peradeniya,  Ceylon.     Received  through  J.  C.  Willis,  director  of  Royal 
Botanic  Gardens,  February  26,  1906. 

18294.  Crotalaria  sp. 

Imported  for  experimental  purposes  in  connection  with  cover  crops  for  tea 
and  coffee  plantations. 

18295  and  18296.     Arachis  hypogaea.  Peanut. 

18295.     Mauritius.  18296.     (Unnamed.) 

18297  and  18298.    Ipomoea  batatas.  Sweet  potato. 

From  Kingston,  Jamaica,  British  West  Indies.     Presented  by  Dr.  William  Faw- 
cett,  director  ot  Hope  Gardens.     Received  March  29,  1906. 

**  Tubers  of  the  two  varieties  of  white-skinned  potato  which  thrive  best  here." 
( Fawcelt. ) 

18297.     JoknBameU.  18298.     Law. 

18299.    HuMULUs  lupulus.  Hop. 

From  North  Yakima,  Wash.     Presented  by  Mr.  H.  B.  Scudder.     Received  Feb- 
ruary, 1906. 

Semsch.  Seeds  produced  on  vine  of  S.  P.  I.  No.  5787,  in  1905.  "Probably  these 
seeds  were  results  of  pollination  with  pollen  from  the  male  plants  oi  the  common 
Yakima  hop.    They  should  be  planted  for  selection  of  the  best  seedlings. ' '    ( Fairchild. ) 

18300  and  18301.  Canna  spp.  Canna. 

From  Palermo,  Sicilv.     Presented  by  Prof.  Dr.  A.  Borzi,  director  of  the  Botanic 
Gardens.     Received  March  30,  1906. 

18300.     Canna  indica.  18801.     Canna  ikidifloba. 
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18302.    Zea  mays.  Com. 

From  Oallao,  Peru.    Presented  by  Mr.  C.  B.  Cisneros.    Received  March  12, 1906. 

18303  to  18309. 

From  Teheran,  Persia.     Presented  by  Mr.  John  Tyler,  United  States  vioe-consnl- 
general.     Revived  March  23,  1906. 

Seeds,  as  follows: 

18803.  CUCUMIB  MBLO. 

A  white-skinned  variety. 

18804.  CUCUMIS  MELO. 


Kharbuzzah.  *'This  is  thought  to  be  a  corruption  of  khar  poozah^  khar 
meaning  ass  and  poozah  snout  or  nose,  possibly  on  account  of  its  obloni^  shape. 
The  highest  quality  of  this  kind  is  produced  at  a  village  16  milee  north  of 
Ispahan,  called  Gurg  Ab  (Wolf  Water),  being  irrigated  with  water  impreg- 
nated with  alkaline  element-.  The  flavor  is  agreeably  sweet  and  pleasant, 
and  approved  by  almost  every  individual  taste.  When  ripe,  however,  on 
account  of  the  delicacy  of  the  texture  of  the  skin  and  the  crispnetse  of  the 
inner  substance  it  can  not  be  transported  without  damage  from  the  plac?e  where 
it  is  grown.  It  is  said  that  the  vibration  caused  to  the  ground  by  a  horae 
cantering  within  a  few  yards  will  split  it  up,  and  that  to  pierce  it  wit&  a  pin  is 
sufficient  to  make  a" circle  of  cracks.  Such  as  are  brought  to  Teheran,  and 
those  taken  to  towns  nearer  the  area  of  growth,  are  cut  before  they  are  ripe 
and  consequently  lose  mdch  of  their  delicacy  of  flavor.  The  principal  supply 
for  the  Teheran  market  is  produced  from  12  to  30  miles  away,  and  the  fmite 
are  of  various  qualities,  according  to  the  soil  and  water  supply.  None  are 
grown  in  the  immediate  vicinity  of  the  city.  The  color  of  the  Khathuzzah  in 
the  best  qualities  is  a  pale  yellow,  but  there  are  some  nearly  white  or  of  a 
cream  color.  *  *     ( Tyler. ) 

18805.    CucoMis  MBLO.  Muakmelon. 

Tdlabee  (Desired).  **ln  shape  a  spheroid,  of  a  greenish  tinge  both  inside 
and  out,  although  some  are  inclined  to  yellow.  When  good,  their  flavor  is 
pleasant  and  rather  sweet.  If,  however,  they  are  deficient  in  sweetness,  sugar 
may  be  added  with  advantage.  In  this  they  dififer  from  the  Kharhuzsak, 
w*hich  is  not  improved  by  sugar;  in  fac^t,  many  people  eat  it  with  pepper  and 
salt.  Their  average  weight  is  from  4  to  6  pounds,  and  I  do  not  think  that  I 
have  ever  seen  one  that  exceeded  a  batman  (6i  pounds)."     {7)flfr. ) 

18306.  OucuMis  MELO.  Muakmelon. 

Garmack  (Little  heat).  "This  variety  resembles  in  shape,  size,  and  flavor, 
though  not  HO  sweet,  the  Tdlabee.  It  is  less  delicate  in  texture,  and  if  of  a 
poor  quality  is  not  much  better  than  a  Swede  turnip;  but  as  it  is  the  first  to 
come  to  market  it  finds  considerable  favor.  If,  however,  it  lacks  sweetness 
its  flavor  coalesces  very  well  with  pounded  sugar."     ( T)/ler.) 

18307.  CircuMis  sativus.  Cucumber. 

Permin  Khear.  **A  smooth-skinned  variety  about  5  or  6  inches  in  length, 
and  the  larger  6  or  7  inches  in  circumference.  They  are  crisp  in  texture  and 
pleasant  to  the  taste.  I  think  they  are  a  little  sweeter  than  ours,  and  oonse> 
quently  preferred  by  the  natives.  These  plants,  both  melons  and  cucumbeni, 
are  planted  on  the  margin  of  a  trench  with  a  bank  about  4  feet  wide  when 
(juite  dry  for  the  plant  to  lie  upon,  for  if  the  fruit  comes  in  touch  with  the 
irrigation  water  it  brings  on  the  rot.'*     ( 7)fler.) 

18308.  CiTRULLUs  VULGARIS.  Watermelon. 

Andavdnah.  * 'Probably  a  corruption  of  Hind-danckj  meaning  Indian 
grain  or  seed,  partially  confirming  the  common  belief  that  it  was  originally 
brought  from  India,  although  it  has  been  extensively  cultivated  in  Persia  for 
centuries.  In  some  districts  of  eastern  Persia  it  attains  an  immense  size, 
weighing  upward  of  100  pounds,  hut  in  Teheran  it  rarely  exf^eds  a  third  of 
that  weight.  Being  very  cheap  in  price,  it  is  looked  upon  as  a  generous  addi- 
tion to  tne  diet  of  the  poor.'*     ( Tyler. ) 
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X8303  to  18309— Continued. 

18309.     Andbopogon  sorghum.  Sorghum. 

(No  data.) 

X8310.     Phaseolus  max.  Mung  bean. 

From  Barbados,  British  West  Indies.    Presented  by  Hon.  D.  Morris,  Commis- 
sioner of  Agriculture  for  the  West  Indies.     Received  April  6,  1906. 

Woolly  Pyrol. 

18311  to  18315.    Arachis  htpogaka.  Peanut. 

From  Peradeniya,  Ceylon.     Presented  by  Mr.  J.  G.  Willis,  director  of  Royal 
Botanic  Gardens.     Received  April  6,  1906. 

18311.     Tanjore,  18314.     Barbados, 

18812.     MauriHu8.  18815.     BrazU. 

18318.  Povidicherry, 

XB316  to  18318.    Dioscorea  spp.  Tain. 

From  Mavaguez,  P.  R.    Presented  by  the  Agricultural  Experiment  Station. 
Received  April  4,  1906. 

18316.       Dl08CX)RBA    ACULEATA   GUINEA.     18318.       DiOSCOREA  TRIFIDA. 

18317.     DiOSCOREA  TRIFIDA.  A  puTple  variety. 

A  white  variety. 

3.8319  and  18320. 

From  Manila,  P.  I.    Presented  bv  Mr.  William  S.  Lyon,  horticulturist.  Bureau 
of  Agriculture.     Received  April  3,  1906. 

18319.  Xanthosoma  sp.  Tautia. 

'*  Locally  known  as  Qahe  de  China.  Chief  distinction  seems  to  be  in  the  size 
of  the  main  rootstock,  which  ^rrows  very  large.  Grown  alongside  of  intro- 
duced Xanthosoma f  it  made  in  eight  months  a  main  rootstock  as  large  and  half 
again,  weighing,  when  green,  nearly  2  pounds."     {Lyon.) 

18320.  CoLOCASiA  sp. 

Most  common  Gabe  of  the  Philippine  Islands. 

18321.    Canavalia  ensiformis.  Sixrord  bean. 

From  Mayaguez,  P.  R.     Presented  by  the  Agricultural  Experiment  Station. 
Received  March  27,  1906. 

18322  and  18323.    Saccharum  officinarum.  Sugar  cane. 

From  Cienfuegos,  Cuba.     Presented  by  Dr.  Robert  M.  Grev,  Harvard  Botanical 
Station,  Central  Soledad.     Received  March  27,  1906. 

Samples  of  each  of  the  following  hand-fertilized  sugar  cane  seed: 

18322.     Crystallina  X  CrysiaU'ma. 

18328.     Crystallina  (female)  X  Java  seedling  No.  51  (male). 

18324.     LiuuM  philippinense.  Lily. 

From  Thetford,  Vt     Received  through  Mr.  Geoi^e  B.  Worcester,  April  10,  1906. 
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18325.  Peltandra  saoittaefolia. 

From  Cat  Island,  South  Carolina.  Received  through  Mr.  John  Tull,  April  9, 
1906. 

"The  roots  are  extensively  eaten  by  the  colored  natives."     ( TuU. ) 

18326.  Andropogon  sorghum.  Soi^tixn. 

From  Bombay  Presidency,  India.  Presented  by  Prof.  G.  A.  Grammie,  economic 
botanist,  Ganeshkhind  Botanical  Gardens,  Kirkee,  Poona,  India.  Received 
April  9,  1906. 

''Seed  of  a  dwarf  variety  of  sorghum  cultivated  in  the  Punch  Mahals  District  of 
the  Bombay  Presidencv.  It  is  locally  known  by  the  name  of  B&tddia  and  grows  to 
the  height  of  2}  to  3}  feet."     ( Gammie, ) 

18327.  PoA  TRiYiALis.  Rough-Btalked  meadow  grasa. 

From  Paris,  France.  Received  through  Vilmorin-Andrieux  &  Co.,  April  7, 
1906. 

18328.  CucuRBiTA  MELANOSPERMA.  Ecuador  melon. 

From  Quito,  Ecuador.  Presented  by  Mr.  S.  Ordonez  M.  Received  April  9. 
1906. 

"  This  plant  is  native  to  this  country,  where  it  is  cultivated  quite  extensively  and 
used  for  food  for  man  as  well  as  for  stock.  Although  a  perennial,  it  is  more  com- 
monly treated  as  an  annual  and  planted  with  com.  It  is  also  planted  along  walb 
and  at  the  foot  of  trees,  upon  which  it  will  climb  and  produce  melons  continuously. 
The  plant  will  not  endure  severe  frost,  and  grows  where  the  temperature  ranges  from 
14°  to  26*  C. 

''When  used  as  human  food  the  melon,  as  long  as  it  is  so  soft  that  a  finger  nail  can 
be  driven  into  the  shell,  is  simply  cooked  and  made  into  different  dishes  with  batter 
and  salt;  when  ripe  it  is  eaten  cooked,  with  milk  added  at  the  table.  For  stock  it 
is  used  ripe  and  simpler  cut  to  pieces;  when  cooked,  however,  it  is  far  better,  espe- 
cially for  stock  and  milch  cows. 

''  The  melons  average  20  to  30  pounds  each.  The  pulp  is  white  and  contains  sugar 
and  some  starch.  When  completely  ripe  the  shell  is  verv  hard  and  the  seeds  black, 
giving  the  melons  much  the  appearance  of  a  watermelon.  The  ripe  melons  can 
easily  be  kept  a  year  in  a  dry  and  ventilated  place,  this  condition  making  them 
valuable  for  winter  feed.  There  are  two  varieties — the  white-shelled  and  the  green 
and  white  striped.    These  seeds  are  of  the  latter  variety.**     (S.  Ordonez  M. ) 

18329  to  18331. 

From  Manila,  P.  I.  Presented  by  Mr.  William  S.  Lyon,  horticulturist.  Bureau 
of  Agriculture.     Received  April  3,  1906. 

18329.  Can Av ALIA  ensiformis.  Knife  bean. 

'*  *Marautong*  of  the  Pampangans.  The  young  and  tender  pods  make  an 
excellent  snap  beau,  and  the  green  as  well  as  the  fully  ripe  seeds  area  good 
substitute  for  Lima  or  Haricot  beans.  This  variety,  while  prostrate  and  ram- 
bling, is  distinctively  nontwinin^.  It  makes  pods  m  two  months  and  matures 
seeds  in  four  months  from  planting.*'     {Lyon. ) 

18330.  Crotalaria  juncba.  Sunn  bemp. 

"This  requires  rich  soil,  abundant  moisture,  and  close  planting  to  produce 
long  fiber.  If  planted  wide  and  kept  pinched  it  becomes  very  floriferous  and 
an  ornamental  acquisition  to  the  garden.'*     (Lyon. ) 

18331.  Pachyrhizus  angulatcs.  Yam  bean. 

18332.    Beta  yulgaris.  Sugar  beet 

From  Raunitz,  near  Wettin,  Germany.     Received  from  Mr.  G.  Wesche,  through 
Mr.  E.  Nettwall,  of  Prague,  Bohemia,  April  1],  1906. 

Wesche* 8  Ertragreichstej  or  Richest  in  Yield, 
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X8333.    EuTREMA  WASABi.  Japanese  horse-radish. 

From  Yokohama,  Japan.    Received  through  the  Yokohama  Nursery  Company, 
April  11,  1906. 

(For  description  see  No.  9891,  Inventory  No.  10. ) 

3.8334  to  18337.    Arachis  htpogaea.  Peanut. 

From  Suffolk,    Va.     Received  through  the  Suffolk  Peanut  Company,  April 
18,  1906. 

,A  collection  of  peanuts  obtained  for  foreign  exchange,  as  follows: 

18334.  Virginia.  18336.     Carolina, 

18335.  Bunch.  18337.     Spanish, 

18338.  ViGiA  SATivA.  Common  vetch. 

From Svalof,  Sweden.    Received  through  AUmiinna  SvenskaUtsadesaktiebolaget, 
April  13,  1906. 

18339.  Hedysarum  sibirigum. 

From  Groningen,  Holland.     Presented  by  the  Jardin  Botanique  de  Groningen. 
Received  April  12,  1906. 

18340.  ViciA  FABA.  Broad  bean. 

From  London,  England.     Presented  by  Mr.  S.  E.  Wynne.     Received  April 
14,  1906. 

Harlington  White  Windsor.  **To  grow :  Plant  in  good,  strong,  rich  soil  in  January 
or  February  for  main  crop,  and  from  February  to  May  for  successive  crops.  Plant 
in  rows  2  feet  to  30  inches  apart;  when  the  plants  are  about  30  inches  high  cut  off 
the  tops;  they  need  no.stakmg.  Gather  the  pods  when  young,  when  the  seeds  are 
not  over  three-fourths  inch  in  length. 

**To  cook :  Use  plenty  of  water,  adding  a  heaped  tablespoonful  of  salt  to  each  half 
gallon.  Shell  the  oeana,  put  them  into  boiling  water,  and  boil  rapidly  until  tender — 
about  fifteen  minutes  for  .very  young  beans.  Drain  them  thoroughly,  and  serve 
quite  separately,  but  with  asauceboat  of  parsley  sauce  as  an  accompaniment.  The 
beans  are  excellent  with  boiled  bacon,  but  they  must  be  cooked  alone,  never  with 
the  meat.  If  very  young  they  should  be  cooked  fifteen  minutes;  if  older,  twenty  to 
twenty-five  minutes,  but  do  not  overcook  them.  Half  a  peck  of  the  pods  should 
yield  a  good  dish.    In  England  they  are  in  season  in  July  and  August. 

"Aterage  cost,  6e.  per  peck.'*     (Wynne.) 

18341.  Castanea  sativa.  Chestnut. 

From  Yokohama,  Japan.     Received  through  the  Yokohama  Nursery  Companv, 
April  14,  1906. 

18342.      SOLAMUM  JAMESII. 

From  Grand  Island,  Nebr.     Presented  by  Mr.  E.  Cor  bin.     Received  April  17, 
1906. 

(See  No.  10473,  Inventory  No.  11.) 

18343  to  18345.     Andropogon  sorghum. 

From  Lawrence,  Kans.    Received  through  F.  Barteldes  &  Co.,  April  17,  1906. 
18343.     Jerusalem  com  sorghum.  18345.     Yellmv  milo. 

18844.     Red  kafir  com. 
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18346  to  18357. 

From  Gatton,   Queensland,  Australia, 
cipal  of  the  Queensland  Agricultural 

18346.  Andropooon  sbricbus. 

18347.  Andropogon  intermbdius. 

18348.  Anthibtiria  ciliata. 

18849.      ChLORIS   DIVARICAtA. 

18350.     Chloris  truncata. 
18301.     Chrysopooon  parviflora. 


Presented  by  Prof.  John  Mahon,  piin- 
College.     Received  April  18,  1906. 

18362.  Eragrostis  brownri. 

18363.  Eriochloa  pu.vctata. 
18864.  Ischasmum  pbctinattm. 
18366.  Panicuk  i>bcx)mpo6itcx. 

18366.      PaNICUM  DIVARICATISSIlini. 

18867.     Andropooon  AU8TeALi%>. 


18358  to  18381. 

From  Hanatote,  Ugo,  Japan.    Presented  by  Mr.  S.  Nakagawa,  Rikn-u  Agricul- 
tural Experiment  Station.     Received  April  12,  1906. 

Seeds,  as  follows: 

18368.     Brachypodium  japonicum. 

Brachypodium  japonicum. 

Bromus  unioloidbs. 


18871. 


18369. 
18360. 
18861. 
18862. 
18868. 
18864. 
18366. 
18366. 
18367. 
18368. 
18369. 
18370. 


Cassia  mimosoidbs. 
Coix  lacryma-jobi. 
Dbsmodium  gardneri. 
Eleusinb   coracana. 

ErAGROSTIS   FERRUOINEA. 

Eriochloa  villosa. 
holcus  lanatus. 
Indigofera  tinctoria. 
Lespbdbza  bubrgeri. 
Lbspedeza  striata. 


18382.    Macadamia  ternifolia. 


Lotus  corniculatts  japon- 
icus. 

18372.       MiSCAMTHCrS  8INBXSI8. 

18873.  Paspalum  thctkbebgii. 

18874.  Pennisetcm  japonicum. 

18376.  Chabtochloa  glauca. 
18876.     Chabtochloa     pachy- 

STACHYA. 

18377.  Chabtochloa  viridis. 

18878.    Chabtochloa    tirous 
gigantba. 

18379.     Spodiofogon  cotclifer. 

18880.     vicia  amoena  lan  ata. 

18381.     v^icia  unijuga. 

Queensland  nnt 

From  Brisbane.  Queensland,  Australia.     Presented  by  Prof.  F.  Manson  Bailey. 
Received  April  18,  1906. 

'*The  Queensland  nut  is  well  worthy  of  cultivation  in  Ceylon,  not  only  as  an 
ornamental  or  windbelt  tree,  but  also  for  its  dainty  product.  That  it  is  suited  to  oar 
climate  may  be  judged  from  the  growth  of  the  tree  at  Peradeniya,  where,  having 
been  introduced  in  1868,  it  is  now  40  to  50  feet  high,  with  a  spreading  iiabit  It  is 
indigenous  to  the  northeastern  parts  of  Australia,  and  is  commonly  known  there  as 
the  *  Queensland  nut'  It  has  also  been  referred  to  as  the  'Australian  hazelnut,' 
while  the  late  Baron  von  Mueller  described  it  as  *  the  nut  tree  of  subtropical  eastern 
Australia.*  The  tree  is  at  first  of  a  rather  slow-growing  habit,  but  begins  to  bear 
fruit  when  6  or  7  years  old,  increasing  in  fertility  until  it  reaches  the  age  of  15  years. 

''A  writer  in  the  Sydney  Mail  some  time  ago  stated  that  the  tree  fruited  freely  from 
the  time  it  was  8  years  old,  t>earing  at  the  age  of  13  1,200  nuts,  with  which  eveir 
branch  was  laden.  Mr.  W.  J.'  Allen,  in  the  Agricultural  Gazette  of  New  South 
Wales  for  October  of  last  year,  draws  attention  to  the  importance  of  growing  the 
Queensland  nut  for  the  market.  'One  farmer,'  he  states,  *  nas  over  an  acre  of  these 
nuts,  which  are  doing  well  with  him  and  which  prove  themselves  very  profitable, 
finding  ready  sale  for  them  at  from  6d.  to  7(1.  per  pound.  The  nuts  are  retailed  in 
the  Sydney  fruit  shops  at  Is.  per  pound,  and  are  very  well  liked  when  they  become 
known.  At  present  the  supply  in  our  own  state  can  not  be  anything  like  equal  to 
the  demand,  and  it  seems  to  me  that  if  these  nuts  were  produced  in  quantities  we 
should  be  able  to  find  a  ready  sale  for  laree  supplies  in  Great  Britain  and  America' 
Mr.  Allen  describes  the  nut  as  'one  of  the best-navored  on  the  market,'  and  he  would 
recommend  ail  those  who  have  not  tasted  them  to  buy  a  few  and  try  them. 
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1.8382 — Continued. 

"The  nuts  are  borne  on  spikes  4  to  7  inches  long,  each  being  of  the  size  and  shape 
of  Iftive  marbles,  about  three-fourths  of  an  inch  in  diameter.  These  have  an  agree- 
able navor,  which  according  to  some  tastes  is  richer  than  that  of  the  haaselnut. 
Xfaeir  chief  objection  is,  perha(>s,  their  very  hard  shell,  which  requires  extra  strong 
nutcrackers  to  break. 

'*  The  tree  belongs  to  the  order  Proteaceae,  to  which  belongs  also  the  well-known 
Greviilea  or  'Silky  Oak.'  It  is  evergreen,  with  alow,  branching  habit;  thrives 
best  in  good  damp  soil,  and  is  propagated  by  seed.  The  leaves  are  in  whorls  of  3 
(temate)  or  4,  as  the  name  indicates,  and  the  flowers  are  creamy  white,  in  racemes 
4  to  6  inches  in  length,  and  sweet-scented."  (IT.  F,  MacmiUany  in  Tropical  Agricvd- 
turigt,  Feb,,  1906.)    ' 

18383  to  18387. 

From  Singapore,  Straits  Settlements.     Presente<l  by  Prof.  Henry  N.  Ridley, 
director,  Botanical  Gardens.     Received  April  17,  1906. 

*    A  collection  of  aroids,  as  follows: 

18888.     Alocasia  indica.  18886.     Amorphopiiallus  sativum. 

18884.  Alocasia  indica.  18887.     Amorphophalluh  camhanl*- 

18885.  Xamthosoma  violackcm.  latus. 

18388  and  18389.    Androfogon  sorghum.  Sorghum. 

From  Bassorah,  Persian  Gulf.     Received  through  Mr.  Herbert  W.  Poulter,  April 
16,  1906. 

18388. 

Tappo  Dari.  *'The  best  qnalitv  obtainable;  is  planted  around  Bagdad  and 
Amara.  The  word  Tappo,  speciiving  a  better  quality,  is  Turkish  and  repre- 
sents the  name  of  the  branch  of  the  court  which  looks  after  the  collecting  of 
the  taxes  on  the  ground.  It  appears  that  the  Dari  coming  from  lands  held 
by  the  court  was  better  looked  after,  and  so  a  better  quality  obtained;  hence 
the  name  Toppo.''     (Poulter.) 

18889. 

Common  Dari.     Planted  along  the  Euphrates  River. 

18390.  Ctperus  esgulentus.  Chufii. 

From  Valencia,  Spain.      Receive<l  through   Hon.  Henry  A.  Johnson,  United 
States  consul,  April  19,  1906. 

ff 

18391.  Medicago  sativa.  Alfalfo. 

From  Logan,  Mont.     Received  through  Mr.  Martin  Jacoby,  April  18,  1906. 
TwrkeMan  alfalfa  grown  in  1905  from  No.  9455. 

18392.  ViTis  viNiFERA.  Ghrape. 

From  Salonica,  Turkey.     Presented  by  Mr.  J.  Henry  House.     Received  April  2, 
1906. 

^  Cuttings  of  the  long  finger  grape  Valandova;  much  prized  for  shipping  to  northern 
countries  from  Salonica. 

18393.  Antidesma  buntus. 

From  Manila,  P.  1.     Prej»ented  by  Mr.  W.  S.  Lyon,  horticulturist  of  the  Manila 
Bureau  of  Agriculture.     Received  April  18,  1906. 

*'Bignay  of  the  Malays.  A  medium-sized,  evergreen  tree;  highly  ornamental  in 
or  out  of  fruit.  Fruit  (edible)  in  racemes  about  the  size  and  color  of  the  large,  red 
VenailUa  currant. ' '     ( Lyon. ) 
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18394.  Trifolium  pratense.  Red  dover. 

From  Riga,  Russia.    Received  through  Mr.  F.  Laflsman,  April  20,  1906. 

18395.  CucuRBiTA  melanosperma.  Ecuador  melon. 

From  Quito,  £cuador.    Presented  by  Mr.  8.  Ordonez  M.   Received  April  21,  IM, 
White-shelled  variety.     (For  description  see  No.  18328.) 

18396.  PisuM  ARVENSE.  Field  pea. 

From  Ispahan,  Persia.    Received  through  Mr.  Frank  Benton,  April  2,  1906. 

*^No.  34.  A  clover-like  plant  grown  as  a  forage  crop  about  Ispahan  and  known  as 
Guergueruh.  It  is  said  to  oe  an  annual  and  seems  to  be  used  as  a  winter  cover  for 
land,  the  same  as  crimson  clover  in  the  United  States.  The  plants  are  quite  green 
in  January  after  numerous,  frosts. ' '     ( Benton. ) 

18397.  CuGURBiTA  PEPO.  Pnmpkm. 

From  Shiraz,  Persia.    Received  through  Mr.  Frank  Benton,  April  2,  1906. 

**No.  35.  A  small,  long,  salmon-colored  squash;  enlarged  at  bloesom  end.  The 
natives  praise  the  quality,  but  as  prepared  for  me  it  was  watery  and  of  poor  flavor." 

(Benton.)  • 


18396.      CUCURBITA  MAXIMA. 

From  Shiraz,  Persia.    Received  through  Mr.  Frank  Benton,  April  2,  1906. 

*'No.  36.  A  medium-sized,  oval,  slate-colored,  hard -skinned  squash  of  indifferent 
quality  on  sale  in  the  markets  of  Shiraz,  in  February,  where  seed  was  taken  from  a 
freshly  cut  specimen.  Might  be  useful  for  stock.  The  r^on  about  Shiraz  is  dry 
and  depends  upon  irrigation;  elevation  about  5,000  feet.'*     (Bentoji.) 

18399.  Fraxinus  ornus.  Ash. 

From  Nizamabad,  central  Persia.     Received  through  Mr.  Frank  Benton,  April 
2,  1906. 

**No.  37.  Seeds  taken  from  a  cultivated  ornamental  tree  growing  near  a  pool  of 
water  at  Nizamabad. ' *     ( Benton. ) 

18400.  Carica  papaya.  Papaw. 

From  Karachi,  province  of  Sind,  India.     Received  through  Mr.  Frank  Benton, 

April  16,  1906. 

''No.  39.  Seed  of  a  tree  20  to  30  feet  tall,  with  laige  leaves,  bearing  fruits  the  snae 
of  a  small  muskmelon,  greenish  yellow  outside  when  ripe;  orange-yellow  within. 
Grow» commonly  in  the  warmer  parts  of  India."     {Benton.) 

18401.  Brassica  rapa.  Turnip. 

From  Quetta,  Baluchistan.     Rec^eived  through  Mr.    Frank  Benton,   April  Iti. 
1906. 

"(No.  45.)  The  roots,  which  grow  to  considerable  size,  are  flat  in  form  and  are 
bright  crimson  outside.     The  flesh  is  white,  firm,  and  of  a  good  quality.  '*     (  Benian. ) 

■ 

18402.  Ipomoea  batatas.  SiiTeet  potato. 

From  Quetta,  Baluchistan.     Received  through  Mr.  Frank  Benton,  April  16, 1906. 

**  (No.  46. )  Large  sweet  potatoes;  red  outside  and  quite  sweet.  Purchased  in  the 
market  at  Quetta  and  probably  grown  in  the  lowlands  of  the  Indus."     (BcTilon.) 
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18403  to  18407. 

From  Quetta,  Baluchistan.     Received  through  Mr.  Frank  Benton,  April  16, 1906. 
Seeds,  as  follows: 

18403.  Daucus  carota.  Carrot. 
(No.  47.) 

18404.  PiNus  GERARDiANA.  Pine. 
(No.  48.) 

18406.     CucuRBiTA  MAXIMA.  Bquasli. 

(No.  49.) 

18406.  CucuRBiTA  MAXIMA.  Sqiiash. 
(No.  50.) 

18407.  ViTis  TiNiPBRA.  Grape. 
(No.  51.) 

X8408.    Sechium  edule.  Chayote. 

From  Mayaguez,  P.  R.  Received  through  the  Agricultural  Experiment  Station, 
April  26,  1906. 

Fruits  of  a  variety  of  chayote  which  is  covered  with  spines.  , 

18409  and  18410.    Saggharum  offiginarum.  Sugar  cane. 

Fiom  Bridgetown,  Barbados.  Presented  by  Hon.  Sir  Daniel  Morris,  K.  C.  M.  G., 
Commissioner  of  Agriculture  for  the  British  West  Indies.  Received  April  23, 
1906. 

18409.     Collyrma  seedling,  18410.     Sealy  seedling. 

18411.  Andropogon  sorghum.  Sorghum. 

.From  Roswell,  N.  Mex.     Received  through  Mr.  G.  S.  Nutter,  April  19,  1906. 
African  sumac  cane. 

18412.  Trifolium  pratense.  Red  clover. 

From  Baltimore,  Md.     Received  through  W.  G.  Scarlett  &  (Do.,  April  23,  1906. 
Austrian. 

18413  to  18421. 

From  New  York,  N.  Y.  Received  through  Henry  Nungesser  &  Co.,  April  23, 
1906. 

A  collection  of  seeds,  as  follows: 

18418.  Agrostis  canina.  Bhode  Island  bent-graaa. 

18414.  Alopecurus  pratbnsis.  Meadow  foxtail. 

18415.  Arrhenatherum  elatius.  Tall  meadow  oat-grasa. 

18416.  Bromus  erectus. 

18417.  Festuca  elatior.  Tall  fescue. 

18418.  Mkdicago  sativa.  Alfalfa. 

Provence. 

18419.  PoA  COMPRESSA.  Canada  bluegrass. 

18420.  Trifolium  incarnatum.  Crimson  clover. 

18421.  Trifolium  medium.  Mammoth  clover. 
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18422.  ViGiA  YiLLOSA.  Hairy 

From  New  York,  N.  Y.    Received  throagh  Henry  Nangeeser  db  Co.,  April  23^ 
1906. 

18423.  Echinacea  heuanthi. 

From  Riverton,  N.  J.      Received  through  Henry  A.   Dreer  (Inoorpoimled;, 
Philadelphia,  Pa.,  April  28,  1906. 

Plants  obtained  for  hybridizing  experiments. 

18424.  Canna  sp.  CaniUL 

From  Guam.    Presented  by  Mr.  H.  L.  W.  CTostenoble,  superintendent  of  the 
Guam  Agricultural  Experiment  Station.     Received  April  23,  1906. 

**Seed  of  the  native  Guam  canna,  which  grows  to  a  height  of  8  feet  and  produces 
blossoms  uninterrupted  ly . ' '     ( Costmoble. ) 

18425.  Medicago  sativa.  Aifcifc 

From  Marblehead,  Mass.    Received  through  J.  J.  H.  Gregory  &,  Son,  April  23, 

1906. 

TwrhesUm, 

18426  and  18427. 

From  Juarez,  Chihuahua,  Mexico.     Presented  by  Mr.  Elmer  Steams,  of  the 
Agricultural  College  and  Station.     Received  April  25,  1906. 

18426.  Zea  hays.  Com. 
FIM  com  from  Budapest 

1 8427.  ( Undetermined. )  * « Tree  pea. " 

18428.     PASSiFiiORA  sp. 

From  Tecalitlan,  Jalisco,  Mexico.    Presented  by  Mr.  C.  V.  Mead.     Received 

April  20,  1906. 

18429  to  18458. 

From  Shanghai,  China.     Received  through  Mr.  F.  N.  Meyer,  April  28,  1906. 

A  miscellaneous  collection  of  plants  and  seeds,  the  seeds  being  indicated  by  the 
letter  **a"  following  the  numbers,  as  follows: 


18429.  JuNcus  sp. 

From  Soochow.  **  (No.  521.)  A  variety  of  matting  rush  collected  near 
Soochow.  They  must  Ihj  grown  in  muddy  soil  with  2  to  3  inches  ol  standing 
water."     {}feyer.) 

18430.  JuNCUs  sp.  Svudi. 

From  Soochow.  '*(No.  523.)  The  rush  from  which  pith  wicks  for  the 
Chinese  oil  lam pH  are  made."     (Afeyer.) 

18431.  (Undetermined.)  '^Kaba.** 

.  From  Soochow.     '*(No.  525.)     A  new  v^i^table,  said  to  be  very  delicious; 
must  l)e  grown  in  muddy  soil  with  3  to  4  inches  of  water."     (\feyer. ) 

18432.       GYMNOi^LADUS   CHIXENSIS. 

From  Hanchau.  **  (No.  202a.)  A  tall-growing  tree  with  naked  brancheF, 
bearing  heavy  pods,  which  are  used  by  the  Chinese  as  a  substitute  for  ewiap. 
Chinese  name  Soa  Ache.  The  tree  may  be  of  use  as  an  ornamental  tree  in  the 
Southern  States. ' '     ( Meyer. ) 

18433.     GvMNocLAnus  chinensis. 

From  Hanchan.  "(No.  203a.)  A  small-podded  soap  tree;  otherwise  the 
same  description  applies  to  it  as  to  No.  18432."     {Meyer,) 
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18429  to  18458— Continued. 

18484.     ViciA  FAB  A.  Broad  bean. 

Fiom  Shanghai.  *'(No.  2(Ha.)  A  variety  of  broad  bean  grown  as  a  winter 
crop  on  rice  fields. ' '     (  Meyer, ) 

18485.      CORCHORCB  CAP8ULARI8.  Jute. 

From  Shanghai.    *  *  ( No.  210a. )    Reeds  of  the  so-called  Mo-bi  fiber. ' '    ( Meyer, ) 

18486.  Sapindus  utilis.  Soapberry. 
From  near  Hanchau.     (No.  211a.) 

18487.  Raphanus  sativub.  Badiah. 

From  Hanchau,  ''(No.  212a.)  A  small  varietv  of  red  radish  with  roundi 
elongated  form.  Seeds  were  obtained  through  Mr.  F.  D.  Cloud,  acting  con- 
sul at  Hanchau.  *  *     ( Meyer. ) 

18488.  Astragalus  sp.^ 
From  Shanghai.     (No.  213a.) 

18489.  Citrus  kebica.  Lemon. 

From  Hanchau.  "(No.  214a.)  A  large  Chinese  lemon,  or  poasibly  wild 
pomelo.  A  citrus  fruit  which  serves  the  purpose  here  of  our  lemon.  The 
fruit  is  very  lar^,  4  inches  long  by  2 J  to  3  inches  wide;  has  loose  skin  which 
is  full  of  a  particularly  pungent  oil.  The  trees  come  true  to  seed  and  grow 
tall;  branches  are  rather  bare  and  full  of  large  spines;  can  stand  severe  frosts 
and  heavy  snowfalls  and  may  be  of  use  as  a  stock  plant  for  the  northern  limit 
of  our  citrus  belt. "     ( Meyer. ) 

18440.  Citrus  decuman  a.  Pomelo. 

From  Shanghai.  "(No.  215a.)  Seeds  of  a  large,  loose-skinned,  loosely 
smnented  pomelo,  which  is  eaten  here  like  the  orange  and  is  not  bitter  at 
alL    A  fruit  well  worth  introducing.'*     (Meyer.) 

18441.  Brassica  sp. 

From  Tan^-hse  near  Hanchau,  Che-kiang  Province.  "(No.  216a.)  The 
plant  producing  these  seeds,  out  of  which  a  good  edible  oil  is  made,  is  only 
grown  as  a  winter  crop  on  rice  fields,  and  the  crop  is  ripe  before  the  rice  needs 
the  space.  The  young  tope  of  the  plant  are  eaten  1x>iled  as  a  vegetable." 
(Meyer.) 

18442.  Brassica  spp. 

From  Shanghai.  (No.  217a.)  Apparently  a  mixture  of  at  least  two  varie- 
ties of  Brassica. 

18448.     Panicum  miliaceum.  Broom-corn  millet. 

From  Shanghai.     ( No.  218a. ) 

18444.  Phaseolus  calcaratus.  Bean. 

From  Shanghai.  "  ( No.  236a. )  A  8mall,reddish  bean  used  as  food.  Chinese 
name  Mu  tea. "     ( Meyer. ) 

18445.  Perilla  ocymoides.  Perilla. 
From  Shanghai.     ( No.  237a. ) 

18446.  Nelumbo  nucipera  alba.  White  lotua. 

From  Shanghai.  "(No.  238a.)  The  seeds  are  highly  esteemed  by  the 
Chinese  as  delicatessen.  They  boil  them  and  roll  them  in  powdered  sugar, 
and  they  taste  fine.  Our  confectioners  might  try  to  make  the  public  acquainted 
with  them."     (Meyer.) 

18447.  Nelumbo  nucifera  rosea.  Bed  lotus. 

From  Shanghai.  "  ( No.  239a. )  Much  cheaper  than  the  w hite  variety ;  other- 
wise the  same  description  applies  to  it."     (Meyer. ) 

18448.  DoLiCHos  lablab.  Hyacinth  bean. 

From  Shanghai.     (No.  244a. ) 
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18429  to  18458— Continued. 
18449.     Raphanus  sativus. 
From  Shanghai.     '*  (No.  245a. )    Seed  of  a  white  variety."     {Meyer, ) 

18460.  Abutilon  avicennae.  China  jute. 

From  Shanghai.     "(No.  246a.)    Seed  of  a  fiber-producing  plant  called 
pa-mu/^     (Meyer.) 

18461.  Cannabis  bativa.  Semp. 
From  Shanghai.     (No.  247a.) 

18462.  Brassica  sp. 

From  Shanghai.     (No.  248a.) 

18468.    CoRCHORiTB  sp. 

From  Shanghai.     "(No.  249a.)     Seed  of  a  fiber-producing  plant  ^called 
^Ching-murtue,*    The  fiber  is  used  m  weaving  rush  mats."     {Meyer, ) 

18464.    HoRDBUM  vuLOARB.  Barley. 

From  Shanghai.     ( No.  250a. ) 

18466.    PisuM  SATIVUM.  Pea. 

From  Shanghai.     (No.  251a.) 

18466.  (Undetermined. ) 

From  Shanghai.     (No.  252a.)    A  mixture  of  vetches  and  peas. 

18467.  Triticum  vulqabb.  Wheat. 
From  Tan-yang.     (No.  253a. ) 

18468.  HoRDEUM  vuLGARB  NUDUM.  Barley. 

From  Tan-^ran^.     "(No.  254a.)    Seed  of  a  hull-less  barley  obtained  at  Tan- 
yang  near  Chinkiang,  south  of  the  Yangtze  River."     {Meyer.) 

18459  and  18460.    Glycine  hisfida.  Soy  bean. 

From  West  Branch,  Mich.   Received  through  Mr.  Edward  £.  Evans,  May  2, 1906. 
18460.     Green.  18460.     Early  black. 

18461.  Tkifolium  sp.  Clover. 

From  Pretoria,  Transvaal.    Presented  by  Prof.  J.  Burtt  Davjr,  agrostolo^ist  and 
botanist  of  the  Transvaal  Department  of  Agriculture.    Received  April  30,  1906. 

^^Limoni  clover  seed  from  British  East  Africa,  where  it  grows  at  an  altitude  of  about 
6,000  to  7,000  feet;  it  also  appears  to  grow  well  when  planted  in  a  dry  country." 

{Davy.) 

18462.  CucuMis  MELO.  MuskmeloiL 

From  Cartagena,  Colombia.    Presented  by  Mr.  Wm.  R.  Maxon,  of  San  Joee, 
Costa  Rica.     Received  April  28,  1906. 

Seed  of  the  native  Cartagena  muskmelon. 

18463.  Andropogon  cymbarius. 

From  Central  Madagascar.    Presented  by  M.  Derlandlee,  of  the  Madagascar 
Department  of  Agriculture,  Tananarive.     Received  April  27,  1906. 

'*A  good  forage  plant  when  young,  and  the  best  known  of  the  central  Madagascar 
species.     Known  by  the  natives  a.s  IVroteonjy."    { Derlandlee.) 
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18464  to  18467. '  Aspabaous  spp.  Asparagus. 

From  Palermo,  Sicily.    Presented  by  Prof.  Dr.  A.  Bond,  of  the  Royal  Botanical 
(Tardens.    Received  May  2,  1906. 

AsparagoB  roots  and  seeds,  as  follows: 

18464.  Asparagus  acutifolius.  18466.    Asparagus  medboloides. 
(Roots. )  (Seeda ) 

18465.  Asparagus  acutifolius.  18467.    Asparagus  medboloides. 

(Seeds.)  (Roots.) 

18468.  CrTBUS  torosa.. 

From  Manila,  P.  I.    Presented  by  Mr.  William  S.  Lyon,  horticulturist,  Burean 
of  Agricultare.    Received  May  2,  1906. 

18469.  LEVISTIC0M  OFFICINALE.  Lovage. 

From  Holland,  Mich.    Received  through  Mr.  William  Kremers,  May  3, 1906. 

Plants  advertised  by  the  Greening  Nursery  Company,  of  Monroe,  Mich.,  as  the 
•'Silver  King  Hardy  Celery."    Obtained  for  determination. 

18470.  Medicaoo  media.  Sandlncam. 

From  Milwaukee,  Wis.    Reoeived  through  the  Wemich  Seed  Company,  May  3, 
1906. 

18471.  HuMULUs  LUFULUS.  Hop. 

From  Stevens  Point,  Wis.    Received  through  Mr.  A.  N.  Mueller,  April  28, 1906. 
Bohemian, 

18472  and  18473.    Vigna  unguiculata.  Cowpaa. 

From  Augusta,  Ga.    Received  through  the  N.  L.  Willet  Seed  Company,  May 
4,  1906. 

18472.     Black-eye.  18473.     Unknown. 

18474.  Harpephtllum  caffrum.  Kafir  plum. 

From  Cape  Town,  South  Africa.     Presented  by  Mr.  C.  P.  Lounsbury,  of  the 
Department  of  Agriculture.     Received  May  10,  1906. 

Seed  collected  in  the  Eastern  Province  of  Cape  Colony.     ( For  description  see  No. 
9616.) 

18475.  Abroma  augusta.  Anabd. 

From  Manila,  P.  I.    Presented  by  Mr.  W^.  S.  Lyon,  horticulturist.  Bureau  of 
Agriculture.    Received  May  11,  1906. 

'*A  perennial  shrub  producing  the  Anabo  bast  fiber.''     {Lyon. ) 

18476.  Sapindus  utilis.  Soapberry. 

From  Algiers,  Algeria.     Received  through  Mr.  James  Johnston,  United  States 
consul,  April  30,  1906. 

''A  native  of  South  China,  cultivated  in  Algeria,  where  it  comes  into  bearing  in  eight 
or  ten  years.  The  tree  prefers  dry,  rocky  soil,  and  has  been  known  to  yield  $10  to 
$20  worth  of  berricH  every  year.  These  contain  38  per  cent  saponin,  an  alkaline  prin- 
ciple which  makes  them  useful  for  cleaning  purposes.  In  eastern  countries  the  fruit 
was  much  used  before  the  introduction  of  soap  and  is  still  preferred  for  washing  the 
hair  and  cleansing  delicate  fabrics  like  silk."    {Barclay,) 
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18477.  Panicum  miliageuh.  Broom-cozn  millet 

From  New  York,  N.  Y.    Received  through  J.  M.  Thorborn  &  Co.,  M^y  2,  IMS. 
While  French. 

18478.  Asparagus  scaber. 

Prom  Frescati,  near  Stockholm,  Sweden.    Presented  by  Prof.  Veit  Wittroi^ 
Received  May  1,  1906. 

Seeds  obtained  for  hybridizing  work  conducted  by  Mr.  G.  W.  Oliver,  of  this 
Department 


18479.    Garcinia  manoostana. 

From  Boitenzoi^,  Java.    Presented  by  Doctor  Treub,  director  of  the  Botanical 
Gardens.    Received  May  5,  1906. 

18480  to  18498. 

From  Furstenalpe,  near  Khur,  Switzerland.    Presented  b^  Dr.  F.  G.  Stebler, 
director  of  the  Seed  Ck>ntrol  Station,  Zurich.    Received  May  4,  1906. 

A  collection  of  hardv  grass  and  forage  plant  seeds  raised  in  Doctor  Stebler's  alpine 
garden  in  the  Furstenalpe,  near  Khur,  at  an  altitude  of  5, 700  feet  ' '  These  are  all  hardy 
strains  which  have  been  raised  for  some  years  in  this  garden  and  thoroughly  accti- 
mated  to  a  short,  cold  growins  season.  That  these  forms  are  extremely' haidy 
has  been  frequently  prov^  by  planting  commercial  seed  of  the  same  kind  m  these 
gardens,  where  it  is  invariably  killed  out  for  the  most  part  during  the  first 
{Stabler,) 


18480.  poterium  dodbcandrum.  18400. 

18481.  Fbstuca  violacba.  18401. 

18482.  PoA  ALPiNA.  18402. 
18488.  Fbstuca  hallbri.  18408. 
18484.  Alopbcurub  pratbnsis.  18404. 
18486.  Arrhbnathbrum  blatius.  18406. 

18486.  Phleum  michelii.  18406. 

18487.  Fbstuca  pratbnsis.  18407. 

18488.  poi'brium  officinale.  18408. 

18480.  LiGUSTICUM  mdtbllina. 


Fbstuca  puhila. 
Bromus  inbrmis. 
pactylis  olohbrata. 
oxytropis  camtebtrib. 
Phaca  FRIGIDA. 
OxYTROPIS    CAlfPESmUS. 

Hboysarum  obscurum. 

TrIPOLIUM  CARSPirOSUM. 

Tripolium  alpinum. 


18499.      PiNUS  EDULIS. 


Nut  pine. 


From  New  Mexico.    Received  through  Mr.  H.  B.  Beck,  Austin,  Tex.,  May  1, 
1906. 

For  exchange. 

18500.    Cereus  sp. 

From  Brownsville,  Tex.    Received  through  Mr.  O.  W.  Barrett,  May  4,  lOOfi. 


i 


18501  to  18504.    Andropooon  sorghum.  Sorghum. 

From  Curasao,  Dutch  West  Indies.    Presented  by  Mr.  I.  Wesleyn,  Superintend- 
ent of  Agriculture.     Received  May  8,  1906. 

18601.  Doerah. 

18602.  Kahees  largoe, 
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18505.  Chaetochloa  italica.  Korean  millet. 

From  Yokohama,  Japan.    Received  through  the  Yokohama  Nursery  Company, 
May  7,  1906. 

PaytupscU. 

18506.  Trioonella  foenum-graecum.  '  Fenugreek. 

From  Kohat,  Northwest  Frontier  Province,  India.    Received  through  Mr.  Frank 
Benton  (No.  70),  April  30,  1906. 

18507.  CucuMis  MELO.  Muskmelon. 

From  Lahore,  India.     Received  through  Mr.  Frank  Benton,  April  30,  1906. 

"(No.  76.)  Seed  from  a  freshly  cut  melon  purchased  in  the  market  at  Lahore, 
India,  in  March,  1906.  Melon  small,  round;  yellow,  with  green  marking;  netted. 
Had  a  strong  but  rather  fragrant  odor,  which  is  difficult  to  indicate,  but  reminded 
one  of  musk.  '     ( Benton. ) 

18508.  Acacia  farnesiana.  Popinac. 

From  Kohat,  Northwest  Province,  India.     Received  through  Mr.  Frank  Benton 
(No.  73),  April  30,  1906. 

(See  No.  3349,  Inventory  No.  7,  and  No.  3528,  Inventory  No.  8. ) 

18509.  Albizzia  lebbek.  Siris  tree. 

From  Dera  Ismail,  Northwest  Province,  India.     Received  through  Mr.  Frank 
Benton  (No.  74),  April  30,  1906. 

18510  and  18511.    Trifolium  pratense.  Red  clover. 

From  Riga,  Russia.     Received  through  Mr.  Heinrich  Goegginger,  May  9,  1906. 
18610.     Ufa.  18511.'    Jel^tz. 

18512  to  18517.    Eleusine  coracana.  Ragi. 

From  Bangalore,  South  India.     Presented  by  F.  Fletcher,  esq..  Deputy  Director 
of  Agriculture,  Bombay  Presidency.     Received  April  27,  1906. 

A  collection  of  ragi: 

18612.  Konanakombhui.  18616.  Gidda. 

18613.  Janumuddina.  18516.  Sannakari. 

18614.  BalepaJUe.  18617.  Gundutanekari, 

18518.    Andropooon  sorghum.  Sorghum. 

From  Manchuria.     Received  through  the  Yokohama  Nursery  Company,  May  9, 
1906. 

**KatUi€n  sorghum  of  Manchuria,  which  forms  the  staple  produce  of  that  country 
and  which  has  been  made  famous  in  the  last  year.  It  grows  8  to  10  feet  high;  the 
stalks  and  grain  were  indispensable  for  all  concerned."  (  Yokohama  Xursery  Com- 
pany. ) 

18519  to  18522.     Vigna  unguiculata.  Cowpea. 

From  Richmond,  Va.     Received  through  T.  W.  Wood  &  Sons,  May  9,  1906. 
18619.     Oay.  18521.     WhippoorwiU, 

18520.     Red  Ripper.  18622.     New  Era. 
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18523  and  18524.    Araghis  htfogaea.  Peanut. 

From  Chepauk,  Madras  Presidency,  South  India.     Presented  by  Mr.  G.  A* 
Barber,  government  botanist.     Received  May  9,  1906. 

18523.  CouTUry  groundnut.     (C.  A-  B.  No.  3153.) 

18524.  XocaZ  itfaun^tiM  groundnut.     (C.  A.  B.  No.  3154.) 

18525  to  18529.    Musa  sapientum.  Baiiana 

From  Manila,  P.  I.     Presented  by  Mr.  W.  S.  Lyon,  horticulturist.  Bureau  of 
A^culture.    Received  May  11,  1906. 

18525.  Saba.  18528.     Matabia, 

18526.  Butuhan.  18520.     Latundan. 

18527.  Lacatan, 

18530.    Raphidophora  merrillii. 

From  Manila,  P.  I.     Presented  by  Mr.  W.  S.  Lyon,  horticulturist,  Bureau  of 
Agriculture.     Received  May  11,  1906. 

18531  to  18534.    Zea  mays.  Coiil 

From  Juarez,  Chihuahua,  Mexico.     Presented  by  Mr.  Klmer  Steam&     Received 
May  10, 1906. 

Four  varieties  of  dent  com. 

18581.     Maiz  bianco  {'w}nte  com).         18588.     Temporal. 

18532.     Jaraleno.  18584.     El  CoahuUefio. 

18535.    AcTiNiDiA  GHiNENSis.  7aiig  taw. 

From  Ruling,  Kiukiang,  Kiang-si,  China.     Presented  by  Rev.  Hugh  W.  White. 
Received  Slay  15,  1905.     {See  S.  P.  I.  No.  11629,  Inventory  No.  11.) 

''The  plant  grows  wild  here,  and  is  not  known  in  the  United  States;  indeed,  I 
have  seen  it  nowhere  else  in  China.  We  find  it  a  delicious  fruit  with  excellent 
medicinal  effect  on  the  digestion.  The  place  is  about  the  latitude  of  Galveeton,  but 
it  is  on  a  mountain  3,500  feet  high  and  has  a  climate  not  unlike  Viiiginia  or  North 
Carolina.  In  winter  there  is  an  abundance  of  snow  and  ice.  The  subsoil  is  a  poor, 
stonv,  red  soil,  but  is  covered  with  a  few  inches  of  black  wood  earth.  There  is  mnc^ 
rainfall.  The  plant  grows  like  a  grape,  and  the  fruit  is  single,  between  the  size  of  a 
hickory  nut  and  a  walnut,  with  a  russet-looking  green  skin  and  a  consistency  much 
like  the  green  fig.     If  it  can  be  cultivated  it  will  make  a  valuable  fruit."     {WkUe,) 

18536  and  18537.    Chenopodium  quinoa.  Qoinoa. 

From  La  Paz,  Bolivia.     Presented  by  Mr.  Arthur  L.  Jackson,  ot  the  Andes 
Trading  Company.     Received  May  19,  1906. 

18586. 

Canana.    A  dark-seeded  variety  of  poor  quality. 

18587. 

Common.     A  white-seeded  variety  most  commonly  grown. 

**  I  find  that  there  are  three  kinds  of  quinoa  commonly  grown  here,  though  one  is 
rather  rare  and  hard  to  get.  I  am  sending  you  samples  of  two  varieties  in  this  maiL 
The  third  variety  is  the  Quinoa  Real  (or  Royal  Quinoa) ,  which  is  a  much  taller 
plant.  Quinoa  here  is  principally  used  by  the  Indians.  They  make  various  kinds 
of  foods  and  a  drink  out  of  it.  The  latter  is  called  Chicha  and  when  fermented  is 
quite  intoxicating.  Chicha  is  also  made  out  of  other  ingredients,  such  as  peanuts. 
Quinoa  is  also  much  used  as  rice  is  used  in  8ou{)s,  and  the  Indians  make  a  dish  out 
of  it  which  looks  like  a  sort  of  watery  mush  or  hominy,  which  is  not  bad  to  eat 
They  also  grind  it  up  on  a  stone  and  make  a  kind  of  Indian  bread,  like  coaiBe  Gra- 
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haoxbread,  which  is  good  and  much  more  natritious,  or  so  they  claim,  than  com  or 
meal  bread.  I  have  been  told  that  quinoa  does  not  grow  well  at  a  less  altitude  than 
aboi^t  8,000  feet*'     {Jackson. ) 

18538.  LiLiuM  LONoiFLORUM  EXiMiuM.  Eastor  lily. 

From  Washington,  D.  C.     Numbered  May  23,  1906. 
Plants  grown  from  seed  propagated  in  the  Department  greenhouse. 

18539.  Cabissa  abduina.  Amatangnln. 

From  Cape  Town,  South  Africa.    Presented  by  the  Corporation  of  the  City  of 
Cape  Town  Public  Gardens.    Received  May  21,  1906. 

(See  No.  9612,  Inventory  No.  10;  and  Nos.  13239  and  13967,  Inventory  No.  11.) 

18540  to  18542.    Hordeum  spp.  Barley. 

From  Svalof,  Sweden.     Received  through  Dr.  N.  H.  Nilsson,  of  the  Swedish 
Seed  Breeding  Institute,  May  24,  1906. 

Pedigreed  brewing  barleys  produced  by  selection  and  each  variety  said  to  be  100 
per  cent  pure  seed.  (See  ^os.  10583, 10585,  and  10586,  Inventory  No.  11,  for  descrip- 
tion. ) 

18640.     Hordeum  dibtichum  nutans. 

Hanyichen, 
18541.     Hordeum  distichum  erectum. 

Primus, 
18543*     Hordeum  distichum  nutans. 

Pnnsess. 

18543  to  18545..    Solanum  melongena.  Eggplant. 

From  Cairo,  Kgypt.     Presented  by  Mr.  Geoi^  P.  Foaden,  of  the  Khedivial 
Agricultural  Society.     Received  May  26,  1906. 

18548.     A  black-fruited  variety. 

18544.  A  white-fruited  variety. 

18545.  A  ROUND,  violet- fruited  variety. 

18546  to  18548. 

From  Toledo,  Ohio.     Received  through  S.  W.  Flower  &  Co.,  May  26,  1906. 

18546.  Trifolium  pratenhe.  Red  clover. 
Mammoth, 

18547.  Trifolium  hybridum.  Alaike. 

18548.  Phleum  pratense.  Timothy. 

18549.  Acacia  sp.  Acacia. 

From  Jammu,  Kashmir.    Received  through  Mr.  Frank  Benton,  May  29, 1906. 

"An  Acacia  which  grows  wild  on  verv  poor,  dry,  and  stony  soil  in  southern  Kash- 
mir. It  is  used  as  a  hedge  plant.  Single  specimens  standing  alone  sometimes  attain 
a  diameter  of  2  feet  at  hase  of  trunk  and  30  to  40  feet  in  height.  Covered  in  April 
with  a  profusion  of  ornamental  white,  tassel-like  blossoms,  which  are  quite  freely 
visited  by  bees  and  yield  a  fine  quality  of  honey."     (Benton.) 

18550.  Citrus  austkalasica.  Finger  lime. 

From  Wellington  Point,  near  Brisbane,  Queensland,  Australia.    Presented  by 
Mr.  James  Pink.     Received  May  29,  190i6. 

(See  No.  14993,  Inventory  No.  11.) 
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18551  to  18556.    Tbifolium  pratense.  Red  clovti:  -^ 

tYom  Oakland,  Nebr.    Grown  on  the  ranch  of  Mr.  John  P.  Yoang  from  seed    ! 
planted  in  1905  and  reeown  at  same  place  in  the  spring  of  1906. 

A  collection  of  red  clover  seed  used  in  the  plant  life  history  experiments  being 
conducted  by  Mr.  C.  J.  Brand,  of  this  Department 

18651.  Missouri  seed.     (No.  6.) 

1866d.  Commercial  seed.     (No.  9.) 

18668.  Nebraska  seed.     (No.  11.) 

18664.  Courland  (Russia)  seed.     (No.  18.) 

18666.  Wisconsin  seed.     (No.  19.) 

18666.  Pennsylvania  seed.     (No.  21.) 

18557  to  18560.    Eleusine  gobagana.  RagL 

From  Bangalore,  South  India.    Presented  by  Mr.  F.  Fletcher,  Depaty  Director 
of  Agriculture,  Bombay  Presidency.     Received  May  31,  1906. 

18667.  Dodda,  18660.     Majjige. 

18668.  Madayangiri,  18660.     HasarvkambL 

18561  to  18626. 

From  China.    Received  through  Mr.  F.  N.  Meyer,  at  the  Plant  Introdnctioo 
Garden,  Ghico,  Cal.,  May  18,  1906. 

Seeds  and  cuttings  of  Chinese  plants,  the  seeds  being  indicated  by  the  letter 
following  the  numbers,  as  follows: 


*a*' 


I 


18661.  MORUS   ALBA. 

From  Tang-hsi.     (No.  140.) 

18662.  MORUS  ALBA. 

From  Shanghai.     (No.  514.) 

18668.      MORUS  ALBA. 

From  Tang-hsi.     ( No.  520. ) 

18664.      PlTTOSPORUM  TOBIRA. 

From  Shanghai.     ( No.  200a. ) 

18666.       ZlZYPHUS  8ATIVA. 

From  Peking.     ( No.  201a. ) 

18666.  EuoNYMus  japonicus. 
From  Hankow.     (No.  141.) 

18667.  EroNYMUH  sp. 
From  Tang-hsi.     ( No.  142. ) 

18668.  Elaeaonus  sp. 
From  Hankow.     (No.  143. ) 

18660.     Altingia  chinbnsis. 

From  Hankow.     (No.  145.) 
18674.     Hibiscus  syriaci's. 

From  Hankow.     (No.  505.)     Cuttings. 
18676.     Hibiscus  hyriacus. 

From  Hankow.     (No.  192a.)     Seeds. 
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Mulberry. 
Mulberry. 
Mulberry. 


Ji:^ube. 

« 

18670.  Smilax  sp. 

From  Tang-hsi.     (No.  146. ) 

18671.  (Undetermined.) 
From  Tang-hsi.     (No.  147. ) 

1867d.     Daphne  sp. 
(No.  148.) 

18678.     ChIMONANTHUS  FRAGRAX& 

From  Hankow.     (No.  503. ) 

Bose  of  Sharon. 

Bose  of  Sharon. 
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18676.  Rosa  ruoosa.  Rose. 
From  Shanghai.     (No.  506.) 

18677.  JoNiPERUs  CHINEN8I8.  Ohlnese  juiiiper. 
From  Shan-hai-kwan.     ( No.  166li. ) 

18678.  AcBR  MONO.  -  Maple. 

From  Wei-taan  Mountains,  near  Peking.  (No.  169a.)  Seeds  sent  under 
No.  67a,  S.  P.  I.  No.  17898. 

18679.  GLEDrrsiA  sp. 

From  Wei-tsan  Mountains,  near  Peking.     (No.  174a.) 

18680.  Hibiscus  manirot. 

From  Peking.  "(No.  180a.)  A  perennial  Althaea  or  &  Hibi»cus  with  very 
large,  bright  vellow  flowers.  Brought  from  southern  China  to  Peking  by 
Dr.  N.  S.  HopKins,  from  whose  son  I  obtained  the  seeds."     (Meyer.) 

18681.  Lycium  sp.  Matrimony  vine. 

From  Palitswang.  '*  (No.  182a. )  A  matrimony  vine  which  is  trained  on  one 
stem,  with  small  branches  drooping  down  like  a  weeping  tree.  Cuttings  sent 
under  No.  86,  S.  P.  I.  No.  18271."     (Meyer.) 

18682.  Rhamnus  sp. 

From  Tchang-ping-tcho.     (No.  184a.) 

18683.  Viburnum  odoratissimum. 
From  Shanghai.     (No.  191a.) 

18684.  AcTiNiDiA  CHiNENsiB.  Yangtaw. 

From  Hankow.  "(No.  194a.)  Obtained  from  Mr.  F.  J.  Brown,  of  Han- 
kow, who  received  the  seeds  from  Ichang.  Mr.  Brown  says  it  is  a  vine  bear- 
ing nice  edible  fruits,  something  like  large  gooseberries,  with  rough  skin." 
(Meyer, ) 

18686.     Prunus  sp.  Plum. 

From  Tang-hsi.     (No.  144.) 

18686.  Prunus  sp.  Plum. 
From  Shanghai.     (No.  509. ) 

18687.  Prunus  sp.  Oherry. 
From  Tang-hsi.     ( No.  519. ) 

18688.  AMY(iDALUH  PERMiCA.  Peach. 
From  Shanghai.     (No.  501.) 

18680.     Amygdalus  persica.  Peach. 

From  Shanghai.     (No.  502.) 

18600.  Amygdalus  persica.  Peach. 
From  Shanghai.     (No.  508. ) 

18601.  Amygdalus  persica.  Peach. 
From  Shanghai.     (No.  510. ) 

18602.  Amygdalus  persica.  Peach. 
From  Shanghai.     ( No.  51 1. ) 

18608.     Amycsdalus  persica.  Peach. 

From  Shanghai.     ( No.  5K. ) 

18604.     Amygdalus  persica.  Peach, 

From  Shanghai.     (No.  513.) 
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18605.     Amygdalus  da  vidian  a  (7). 
From  Tientsin.     (No.  168a.) 

18506.  D108PYRO6  KAKi.  PersimmoiL 

From  Shanghai.  ''(Noe.  504  and  516.)  Said  to  be  a  seedlesB  perammoo 
of  medium  size."     {Meyer, ) 

18507.  D108PYBO6  KAKI.  Persimmon. 

From  Tang-hsi.  ''(No.  517.)  Said  to  be  a  laif^,  seedless  persimmon  of 
very  sweet  taste.  *  *     ( Meyer, ) 

18508.  DiosPTROB  sp.  PersimmoiL 

From  Tang-hsi.  ''(No.  518.)  A  persimmon  growing  wild  in  different 
places  and  used  as  a  stock  for  the  lan?er  seedless  ones.  Is  an  entirely 
different  species  from  the  one  used  in  northern  China;  has  a  smooth,  white 
bark."     (Meyer.) 

18500.     DiosPYRos  sp.  Persimmon. 

From  Chang-li.  "(No.  Idla.)  Seed  of  the  wild  persimmon  used  as  stock 
for  the  large  seedless  varieties,  and  the  fruits,  too,  are  used  in  a  semidried 
state,  being  a  poor  people's  fruit"     {Meyer,) 

18600.  Malus  malus.  Apple. 
From  Shanghai.     (No.  507.) 

18601.  Cydonia  japonica.  Japanese  quinoa. 
From  Peking.     (No.  173a.) 

18602.  ViTis  sp.  Grape. 

From  Hankow.  "fNo.  515.)  A  purple  grape,  bearing  medium-sized 
bunches;  said  to  have  oeen  introduced  by  the  station  missionaries.  If  so,  it 
might  be  a  fine  grape  for  the  South  Atlantic  States,  as  the  climate  in  Hankov 
is  very  similar  to  that  of  the  Southern  States.     ( Meyer, ) 

18608.    JuoLANs  BEGiA.  Persian  walnut. 

From  Chang-li.  "(No.  162a.)  A  very  lai^e,  paper-shell  walnut,  the  larg- 
est one  to  be  had.  Owner  was  not  willing  to  show  the  tree,  so  could  not 
obtain  scions.     {Meyer,) 

18604.    JuoLANs  REGiA.  Persian 


From  Chang-li.     "(No.  163a.)    A  sample  of  large,  well-formed  nats,  of 
which  scions  were  sent  under  No.  48,  S.  P.  I.  No.  17747."     {Meyer.) 

18605.  PisTAciA  CHINENSI8.  Pistachs. 

From  Wei-tsan  Mountains  near  Peking.     (No.  170a. )    The  same  as  No.  6Sa, 
S.  P.  I.  No.  19391. 

18606.  Brassica  pb-tbai.  Pe-tsai  cabbage. 
From  Hankow.     (No.  193a. ) 

18607.  Sbsamum  indicum.  Sesame. 
From  Shanghai .     ( No.  1 89a. )     Black, 

18608.  Medicago  sp. 
From  Peking.     ( No.  183a. ) 

18600.     (Undetermined. ) 

From  Shan-hai-kwan.     (No.  181a.) 

18610.     Andropogon  sorghcm.  Sorghum. 

From  Shan-hai-kwan.     "(No.  153a)     A  white-grained  variety  of  sorigfaum 
grown  on  rather  alkaline  land."     (Meyer, ) 
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L8561  to  18626  -Continued. 

18611.     Andropogon  sorghum. 


Sorghum* 


From  Shan-hai-kwan.     "(No.  154a.)     A  light  brown  colored  variety  of  sor- 
ghum grown  on  rather  alkaline  land.'*     (Meyer.) 


18612.     Andropogon  sorghum. 


Sor^htun. 


From  Shan-hai-kwan.     "(No.  155a.)     A  dark  brown  colored  variety  of  sor- 
ghum grown  on  rather  alkaline  land.'*     {Meyer.) 


18613.     Andropogon  sorghum. 


Sorghum. 


From  Peking.  "(No.  172a.)  White  seeded.  Given  to  me  by  Mr.  J. -T. 
Headlands,  of  the  Methodist  Mission,  Peking.  This  is  the  drooping  variety 
used.to  make  brooms  from.*'     {Meyer.) 

18614.     Andropogon  sorghum.  Sor^htun. 

From  Peking.    (No.  172a. )    Brown  seeded.    (Fordescription  see  No.  18613.) 

18616.     Oryza  sativa.  Kice. 

From  Shan-hai-kwan.  "(No.  150a.)  An  upland  rice  grown  sparsely  around 
here;  seems  to  succeed  on  rather  alkaline  land.  Should  be  hardy  as  far  as 
New  York  or  in  Illinois.  Probably  the  same  as  No.  40a  (S.  P.  I.  No.  17915), 
but  is  from  a  different  locality."     {Meyer.) 


18616.     Oryza  sativa. 


Kice. 


From  Chang-li.     "(No.  157a.)     An  upland  rice  growing  on  rather  moist 
land."     (Meyer.) 

18617.  Vkjna  unguiculata.  Cowpea. 

From  Shan-hai-kwan.     "(No.  158a.)     A  brown  and  white  spotted  bean." 
( Meyer. ) 

18618.  Phasbolus  angularih.  Adzuki  bean. 
From  Shanghai.     (No.  187a.) 

18619.  Glycine  hispida.  Soy  bean. 

From  Shanghai.     "(No.  188a.)     A  very  large  variety  of  yellow  soy  bean." 
{Meyer.) 


18620.  Panicum  miliaceum. 
From  Shan-hai-kwan.     (No.  159a.) 

18621.  Chaetochloa  italica. 
From  Shan-hai-kwan.     (No.  160a.) 

18622.  Chaetochloa  italica. 
From  Shan-hai-kwan.     (No.  165a.) 

18623.  GossYPU'M  sp. 
From  Chang-li.     (No.  164a.) 

18624.  Sapium  sebiferum. 
From  Shanghai.     (No.  190a.) 

18626.     Andropogon  sorghum. 
From  Kung-ki-tschang.     (No.  171a. )     Red  seeded. 

18626.     Andropogon  sorghum. 
From  Kung-ki-tschang.     (No.  171a.)     White  seeded. 
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Brooxn-com  millet. 


Millet. 


Millet. 


Cotton. 


Tallow  tree. 


Sorghum. 


Sorghum 
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18627  and  18628.    Medicago  sativa.  Alfalfa 

From  Bassorah,  Arabia.     Received  from  Mr.  Herbert  \V.  Poulter,  through  Mr. 
David  Fairchild,  June  12,  1906. 

Arabian  alfalfa  or  Jet. 

18627.  Seed  from  irrigated  plants. 

18628.  Seed  from  unirrigated  plants. 

18629.  Medicago  sativa.  Alfalfa 

From  Buffalo,  N.  Y.  Received  through  the  Harvey  Seed  Comiiany,  June  13, 
1906. 

Canadian  grown  alfalfa. 

18630.  Phoenix  dactyofera.  Date. 

From  Morocco.  Received  through  McGaig,  Gilchrist  &  Co.,  (Tla^gow,  Soot- 
land,  May  28,  1906. 

Tafilalt.  "Groves  of  this  date  occur  in  the  oases  of  the  region  of  Tafilalt^  and  this 
18  supposed  to  be  the  largest  variety  grown  there.  It  is  in  any  case  that  variety 
whicn  is  most  largely  exported  from  Morocco,  especially  to  the  English  market.'' 
( Fairchild. ) 

18631.  Ipomoea  batatas.  S'weet  potato. 

From  Paoli,  Ind.     Presented  by  Braxtan  Brothers.     Receiveil  June  1,  1906. 

This  variety  is  of  a  peculiar  and  unusual  shape,  resembling  a  muskmelon.  **  Raised 
from  a  sweet  potato  plant  and  bought  by  us  in  a  lot  of  sweet  potatoes  last  December 
and  kept  since  lying  around  the  store  with  no  care  whatever  as  to  its  preeervation, 
while  our  sweet  potatoes  rotted  right  along."     ( Braxtan. ) 

18632.  Cannabis  sativa. 

From  Shinmintong  District,  Manchuria.  Received  through  the  Yokohama 
Nursery  Company,  Yokohama,  Japan,  May  29,  1906. 

"Manchurian  hemp  seeds  produced  in  the  district  of  Shinmintong,  some  200  miles 
southwest  of  Kirin  Province."     (  Yokohama  Nursery  Company.) 

18633.  Andropogon  sorghum.  Sorgfaum. 

From  Turks  Island,  West  Indies.  Presented  by  Mr.  J.  A.  Howells,  Tnited  States 
consul.     Received  June  4,  1906. 

"  Guinea  com^  the  principal  crop  on  this  island  for  grain  and  fodder."     {HotuelU.) 

18634.  Xanthosoma  sp.  Yantia. 

From  Chiapas,  southern  Mexico.  Presented  by  Mr.  Lawrence  Harmon,  of  Chi- 
cago, 111.  Received  April  26,  1906.  Additional  roots  were  received  June  14, 
1906. 

Roots  of  a  semiwild  yautia  found  growing  wild  in  Chiapas;  said  to  be  eaten  by 
the  natives,  but  not  cultivated  by  them. 

"The.«e  were  Hhipf)ed  from  the  city  of  San  Juan  Bautista,  Tabasco,  Mexico,  and  it 
is  supposed  that  they  were  broujrht  into  that  city  by  the  peons,  who  gathered  them 
in  that  immediate  vicinity.  It  is  further  understood  that  there  is  no  systematic 
attempt  made  to  cultivate  them,  and  that  they  practically  grow  wild  under  varying 
circumstances,  which  might  in  some  measure  account  for  variationa  found  in  them." 
(Harmon. ) 
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18635.      PiSTACIA  GABULICA  (?  ). 

From  Chaman,  Brituh  India.    Presented  by  Lieut  W.  L.  Maxwell,  One  Hun- 
dred and  Twenty-Seventh  Baluchistan  Light  Infantry.    Received  June  4, 1906. 

*' These  wild  nuts  are  much  eaten  by  the  Pathans  around  here.  With  regard  to 
planting  them,  the  following  information  may  be  useful:  The  Pathans  say  that  a 
new  tree  only  grows  where  one  of  the  hill  partridges  eats  a  nut  and  passes  it  through 
in  its  excreta  on  to  suitable  ground.  I  askra  the  forest  officer  in  Quetta  if  there  could 
be  any  truth  in  this  extraordinary  statement.  He  told  me  that  he  had  several  trees 
growing  in  the  Quetta  plantations,  and  that  all  had  been  grown  from  seed  so  treated. 
The  reason  presumably  is  that  the  oil,  in  which  these  nuts  are  ver^  rich,  must  first 
be  extractea  from  the  seeds.  I  beard  from  a  cultivator  here  that  if  the  seeds  were 
well  rubbed  between  the  hands  until  all  the  oil  was  extracted,  satisfactorv  results 
were  obtained  from  planting  them.    The  seeds  ripen  in  August.''     {Maxwell,) 


18636.  PiSTAGiA  VERA.  Pi0tache. 

From  Viemyi,  Semiryetchensk  Province,  Turkestan.  Presented  by  Mr.  E.  Val- 
neff,  through  Mr.  £.  A.  Bessey,  of  the  Subtropical  Labratory,  Miami,  Fla. 
Received  June  4,  1906. 

"Pistache  seeds  from  north  Persia,  the  best  that  we  know."     ( I'abieff,) 

18637.  PisTAGiA  iNTEGEjRRiMA.  Zebra  "wood. 

From  Khost,  India.  Presented  by  Mr.  Philip  Parker,  of  the  Indian  Irrigation 
Service,  throujgh  Mr.  J.  S.  Davis,  executive  engineer,  Bannu,  Kuram  Valley 
Irrigation  Project.    Received  June  4,  1906. 

''This  is  the  famous  zebra  wood  of  Kakra,  India,  which  grows  to  be  a  large  tree  40 
feet  or  more  high,  with  a  trunk  in  diameter  from  2}  to  3  feet,  or  even  as  much  as 
4}  feet.  It  grows  on  the  warm  slopes  of  the  Himalava  Mountains  in  northern  India, 
usoally  at  an  altitude  of  from  1,200  to  8,000  feet.  The  wood,  is  very  hard  and  close 
grained,  brown  in  color,  and  beautifully  mottled  with  yellow  and  dark  veins,  whence 
the  name  *  zebra  wood.' 

'*  Stewart  and  Brandis,  in  their  *  Forest  Flora  of  Northwest  and  Central  India,'  sav: 
'The  heartwood  of  mature  trees  is  the  best  and  most  handsome  wood  of  the  north- 
west Himalaya  for  carving,  furniture,  and  all  kinds  of  ornamental  work.' 

**  According  to  Mr.  Bolton,  settlement  officer  at  Dehra  Ishmail  Kahn,  this  species 
is  difficult  to  cultivate,  'as  it  is  necessary  for  the  seed  to  pass  through  the  intestines  of 
a  bird  before  it  can  germinate.' 

"Mr.  Parker  writes  as  follows:  'I  gave  one  seed  to  a  bird  (fowl)  that  was  to  be 
killed  the  next  dav  and  told  my  cook  to  ^ive  me  the  seed  when  drawing  the  bird. 
I  have  just  noticed  that  the  seeo,  after  being  put  in  water,  has  begun  to  germinate, 
80  evidently  the  Indian  fowl  is  good  enough.' 

"This  species  is  very  little  known,  but  it  is  of  some  promise  as  an  ornamental  and 
even  perhaps  as  a  timber  tree  in  some  parts  oi  the  sootnwest."     [Swingle, ) 

18638.  Agave  rigida  sisalana.  Sisal. 

From  Paramaribo,  Surinam.  Presented  by  Dr.  C.  J  J.  Van  Hall,  Director  of 
Agriculture  for  the  Dutch  West  Indies  Received  at  the  Porto  Rico  Agricultural 
Experiment  Station,  Mayaguez,  P.  R.,  in  May,  1906. 

'*  Parent  plants  are  believed  to  be  direct  descendants  oi  plants  in  the  Trinidad 
Botanical  Gardens  which  were  brought  from  Yucatan,  Mexico."     (Barrett.) 

18639  and  18640.    Onobrtghis  onobrtghis.  Sainfoin. 

From  Paris,  France.     Received  through  Vilmoriit-Andrieux  &  Ck).,  June  4, 1904. 

18639.    Double.  18640.    Common. 
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18641  to  18651.    CrAMOPSis  tetraoonoloba.  Ghiar. 

From  Surat,  India.     Presented  by  Mr.  F.  Fletcher,  Deputy  Director  of  Agricul- 
ture, Bombay  Presidency.    Received  Jape  4,  1906. 

Nadiad  varieties: 

18641. 

Soiia.    The  seed  of  this  variety  is  principally  used  as  cattle  food.     It  is  also 
sown  in  beds  of  ginger,  turmeric,  etc.,  to  serve  as  shade  plants  to  young  shoots. 

18642. 

Wakardia,    The  pods  of  this  variety  are  used  as  a  green  vegetable. 

18648. 

Tdia,  This  is  also  sown  for  vegetable  purposes,  but  it  is  considered  superior 
to  Wdkardia  on  account  of  its  being  more  smooth. 

18644. 

Pardeshi,    Used  as  a  vegetable.  « 

Surat  varieties: 

18645. 

Talabdci.    Seed  used  as  cattle  food.  . 

18646. 

Sotia.  Chiefly  used  as  a  vegetable;  but  in  the  case  of  valuable  ^rden  crops, 
such  as  ginger,  turmeric,  suran,  etc.,  it  serves  a  double  purpose,  viz,  as  a  shade 
plant  and  as  green  manure. 

18647. 

Makhania.     Used  only  as  a  v^^table. 
Dhulia  varieties: 
18648. 

Boikya.    A  short-podded  variety  used  as  a  v^etable. 
18640. 

Telia,  A  long-podded  variety  used  as  a  vegetable;  cooks  better  than  the 
Botkya, 

Dharwar  varieties: 

18650. 

TSirai  chavali.     Used  as  a  vegetable. 
18651. 

Chole  chavali.     Used  as  a  vegetable. 


18652  to  18661.    Diosgorea  spp. 

From  Mayaguez,  P.  R.     Receiveii  at  the  Subtropical  Laboratory  and  Garden, 
Miami,  Fla.,  in  May,  1906. 

A  collection  of  yams,  as  follows: 

18652.  DioscoKEA  trifida. 
Negro  or  Yampee  (ex  Jamaica). 

18653.  DioscoREA  trifida. 
Mapuey  Blanco.     White  roots. 

18654.  DioscoREA  trifida. 
Mapuey  Colorado.     Purple  roots. 

18655.  DiOSCOREA  pentaphylla  (?). 
(£x  Hawaii.) 
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18652  to  18661— Continued. 

18656.       DiOHCOREA    BULBIFERA. 

Gunda.    Ij&Tge  irregular-8hape<l  axillary  bulbils. 
18657.     DioscoREA  alata  (?). 
Barbados  Table  (ex  Jamaica). 

18658.       DlOf$COREA    ALATA  (?). 

White  Lisbon  (ex  Jamaica). 
18659.     DioscoREA  acilbata. 
Lucia  (ex  Jamaica). 

18660.       DlOSCOREA    ACULBATA. 

Guinea.    Best  yam  in  Porto  Rico  from  cultural  standpoint. 
18661.     DioecoREA  aculeata  (?). 
Congo.     Yellow  root. 

18662.    Asparagus  sp. 

From  Peking,  China.     Received  through  Mr.  F.  N.  Meyer,  June  4,  1906. 

"Berry  taken  from  a  plant  growing  in  the  Temple  of  Heaven  grounds  in  Peking, 
Septem  her  2,  1 905. "     ( Meyer. ) 

18663  and  18664. 

From  Darmstadt,  Germany.     Received  through  Mr.  Conrad  Appel,  June4, 1906. 
18668.     PoA  TRiviALis.  Bough-stalked  meadow  grrasa. 

18664.     Medicago  hativa.  Alfalfa. 

Provence. 

18665.  PiNus  iNSULARis.  '      Benguet  pine. 

From  Manila,  P.  I.     Presented  bv  Ckpt.  George  P.  A  hern,  Director  of  Forestry. 
Received  June  4;  1906. 

Seed  obtained  from  Benguet  Province. 

18666.  HoRDEUM  DiSTiCHUM  NUTANS.  Barley. 

From  Briinn,  Austria.     Presented  by  Prof.  J.  Vanha.     Received  in  March,  1906. 
Hanna. 

18667  to  18673. 

From  Cape  Town,  South  Africa.     Presented  by  the  director  of  the  Cape  Town 
Public  (jardens.     Received  June  2,  1906. 


18667.  Aberia  cafpra.  Kei-apple. 

18668.  asparagi's  crispus. 
18660.  Asparagus  8armentokuh. 

18670.  asparagis  spkengerl. 

18671.  Carissa  akduina.  Amatungrulu. 

18672.  DiosMA  CRENATA.  Buchu. 

18673.  Oplxtia  sp.  Prickly  pear. 

18674.     ViciA  8ATIVA.        «  Common  vetch. 

From  Portland,  Orep.     Received  through  the  Portland  Seed  Company,  June  7, 
1906. 
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18675  and  18676.    Araghis  htpooaea.  Peanut. 

From  Muanza,  German  East  Africa.    Presented  by  Prof.  Dr.  A.  ZiiDmemuuui, 
Amani.    Received  June  8,  1906. 

18675.  A  variety  with  red  skin. 

18676.  A  variety  with  brown  skin. 

18677.  Medicago  sativa.  AlfiFiHa 

From  Traverse  City,  Mich.     Received  through  Mr.  J.  M.  Westgate,  June  1 1, 1906. 

Seed  ^thered  from  two-year-old  plant  on  the  farm  of  Mr.  C.  R.  Dockeray,  Traverse 
City,  Mich.,  June  1,  1905. 

18678.  Medicago  sativa.  Aifnifa 

From  Split  Rock,  N.  Y.     Received  through  Prof.  A.  S.  Hitchcock,  June  11, 1906>. 
Seed  gathered  October  6,  1904. 

18679  and  18680.  Zea  mats.  Con. 

From  Maj^yar  6vdr,  Hungary.     Presented  by  Prof.  Kern  Hermann,  through 
Mr.  Edgar  Brown.     Received  June  2,  1906.    . 

Two  varieties  of  flint  corn,  as  follows: 

18679.     CHngualino,  18680.     Sehr  frxiker  von  Aldnth. 

** These  two  corns  are  varieties- of  the  small  early  flint  type  which  is  now  being 
cultivated  to  a  considerable  extent  in  Hungary.  They  are  very  small  in  size,  the 
ears  about  6  inches  long,  with  the  kernels  about  the  size  of  our  larger  popcorns. 
The  grains  are  nearly  free  from  starch,  with  a  rather  large  embryo.  On  account  of 
the  small  size  of  the  stalks,  this  com  is  planted  close  together,  the  rows  being  about 
20  inches  apart  and  the  hills  from  8  to  10  inches  apart  in  the  row.  The  average 
yield  is  from  20  to  25  bushels  per  acre.*'     (Bnywn,) 

18681  to  18683. 

From  Teheran,  Persia.     Presented  by  Mr.  John  Tyler,  United  States  vioe-oousnl- 
general.     Receivetl  June  1  and  11,  1906. 

18681.  Papaver  so.MNiFERUM.  Opiuxn  poppy. 

18682.  NicoTJANA  TABACUM.  ToImmoo. 

18688.    PisTAciA  VERA.  Piatoche. 

'*  Persian  *  Pista '  grown  in  the  district  of  Damghan,  about  200  miles  ea.st  of  Tehe- 
ran. Nuts  from  this  place  have  the  reputation  of  being  the  best,  purest,  and  most 
qualified  to  resist  attacks  of  parasites."     ( Tyler. ) 

18684.    Andropogon  sorghum.  «  Milo. 

From  Memphis,  Tex.     Received  thiough  Mr.  J.  F.  Bradley,  June  13,  1906. 

Extra  Dwarj. 

18685  to  18688. 

From  Honolulu,  Hawaii.     Presented  by  Hon.  David  Haughs,  acting  director 
of  Forestry.     Received  June  11,  1906. 

18685.  Bauhinia  TOMENTOSA.  St.  Thomas  tree. 

18686.  Casuarina  glauca.  Blue  ironwood. 

18687.  Casuarina  stricta.  •  AuatraliAn  ironwood. 

18688.  Syncarpia  i.airifolia.  Tarpentino  tree. 
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18689  to  18691.    Cmenopodium  quinoa.  Quinoa. 

• 

From  La  Paz,  Bolivia.     Receiveci  through  Sefior  M.  V.  Ballovian,  Ministerio  de 
Colonias  y  Agrieultura,  June  14,  1906. 

18689.  Common.  18691.     Kanagua. 

18690.  Royal 

(See  No8.  18536  and  18537.) 

X8692.    Trifolium  kepens.  White  clover. 

From  IxKli,  Italy.     Received  through  Prof.  Carlo. Besana,  June  16,  1906.     Intro- 
duced by  Mr.  Edgar  Brown,  of  the  Bureau  of  Plcuit  industry. 

Lodino. 

X8693  to  18698.    Phoenix  dactylifera.  Date. 

From  M'Zab,  in  the  Algerian  Sahara.    Received  through  Mr.  Yahia  ben  Kassem, 
June  16,  1906. 

According  to  Mr.  Yahia  ben  Kassem  this  lot  includes  the  varieties  Tazzizaoute  and 
Beul  Kbala.  I'pon  examination  of  the  offshoot?,  however,  Mr.  Swingle  found  a 
label,  written  in  Arabic,  upon  each  of  the  plants,  which  he  succeeded  in  deciphering 
as  Twijoohertj  which  is  described  in  his  letter  aH  follows: 

Timjoohert  A  soft  date  from  the  M'Zab  region  of  the  Algerian  Sahara;  fruit  of  a 
rich,  red-brown  color  when  ripe,  1 J  to  IJ  inches  long,  three-fourths  to  seven-eighths 
inch  wide;  flei<h  without  fiber,  very  sweet,  and  of  exceedinglv  good  flavor,  considered 
by  some  to  be  superior  to  the  Deglet  noor.  It  is  a  sticky  date  and  its  sirupy  juice 
exudes  from  the  ripening  fruit  in  fuch  abundance  a.s  to  drip  from  the  tree.  It  will 
require  a  process  of  curing  to  get  rid  of  this  sirup,  but  this  variety  is  of  such  good 
quality  that  it  may,  nevertheless,  prove  profitable  in  commercial  culture,  especially 
in  regions  where  the  Deglet  noor  can  not  mature.  It  may  furnish  a  good  second-cla^s 
date  which  can  be  sold  in  competition  with  the  selected  Oriental  dates  which  now 
reach  our  markets  from  Busra  and  Muscat. 

18699  and  18700. 

From  Darmstadt,  Germany.     Received  through  A.  Le  Coq  &  Co.,  June  16,  1906. 

18699.  Melilotus  alba.  Sweet  clover. 
Bokhara. 

18700.  Vi(  i.\  viLLosA.  Hairy  vetch. 

18701  to  18703. 

From  Reading,  England.     Received  through  Sutton  &  Sons,  June  15,  1906. 

18701.  Cramre  MAKiTiMA.  i    Sea  kale. 

18702.  Cvnara  s(olymus.  Artichoke. 
Purple  (ilobe. 

18703.  CvNAhA  scoLYMus.  Artichoko. 
Selected  Large  (ireen. 

18704.  Chrysophyllum  sp. 

From  Piracicaba,  Brazil.     Presented  by  Dr.  J.  W.  Hart,  director  of  the  Agricul- 
tural College.     Received  June  7,  1906. 

18705.  Paniclm  laevifouum. 

From  Pretoria,  Transvaal.     Pres^ented  by  Prof.  J.  Burtt  Davy,  of  the  Transvaal 
Department  of  Agriculture.     Received  June  18,  1906. 
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18706.  Amygdalus  davidiana.  , 

From  Peking,  China.  Received  through  Mr.  F.  N.  Meyer  (No.  167a),  Mav  18, 
1906. 

Seeds  of  the  wild  peach,  scionH  of  which  were  sent  under  Noa.  126,  127,  and  V2S 
(8.  P.  I.  No8.  17729  to  17731);  from  the  mountains  near  Fangshan. 

18707.  Glycine  hispida.  Soy  bean. 

From  China.  Renumbered  for  convenience  in  recording  distribution,  Jnne  21, 
1906. 

A  dull  reddish  brown  colored  variety  of  soy  beans,  the  actual  source  of  which  is 
in  doubt. 

18708  to  18725. 

From  San  Jose,  Costa  Rica.  Presented  by  Mr.  E.  C.  Rost,  through  Mr.  L,  C. 
Corbett,  horticulturist  of  the  Bureau  of  riant  Industry.  Received  June  20, 
1906. 

A  collection  mostly  of  economic  plants,  with  notes  by  Mr,  E.  C.  Roet. 

18708.  ( Undetermined. ) 

An  evergreen  vine  with  white,  star-shaped  flowers. 

18709.  (Undetermined.)  ^  Palm. 

18710.  Carica  papaya.  Papaw. 

18711.  Ipomoea  sp.  Koming'-^lory. 
Seed  of  a  wild  variety. 

18712.  Ipomoea  sp.  Komin^g^lory. 
Bli^  Oiant. 

18713.  Canna  sp. 

18714.  (Undetermined.)  Gavilana. 

A  tree  with  leaves  like  the  American  mountain  ash;  has  yellow  flowers 
somewhat  resembling  the  locust.     Should  do  well  in  the  extreme  south. 

18716.  Anona  sp. 

18716.       COBAEA   SCAN  DENS. 

18717.  MucuNA  sp. 

18718.  (Undetermined. ) 

18719.  Argemon e  m  ex  k  a  n a  .  Kezican  poppy. 

18720.  (Undetermined  ) 

Seed,  in  a  flat,  round,  spiny  pod  resembling  a  sea  urchin.     Grows  on  a  tall 
tree  with  yellow  flowers. 

18721.  GossvpruM  sp.  Cotton. 
A  few  seeds  of  everbearing,  large,  native  tree  cotton. 

18722.  SoLANUM  tuberosum.  Potato. 
Pacaya. 

18728.     SoLANUM  TUBEROSUM.  Potato. 

A  potato  introduced  from  Peru. 
18724.     SoLANUM  TUBEROSUM.  Potato. 

A  yellow-colored  potato  introduced  from  Peru. 

18726.       SOLANU.M   TUBEROSUM.  PotStO. 

A  dark  wine-colored  potato  introduced  from  Peru. 
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18726.      DOLIGHOS  LUBIA. 

From  Paris,  France.     Received    through  Meflsrs.  Vilmorin-Andrieux  &  Co., 
June  22,  1906. 

18727  to  18749. 

From  Bahama  Islands,  British  West  Indies.     Collected  by  Mr.  P.  J.  Wester 
in  April,  1906. 

A  collection  of  plants,  seeds,  and  cuttings  thought  to  be  of  value  in  the  subtropical 
region  of  Florida,  either  as  economics  or  ornamentals,  the  proximity  to  the 
Bahamas  and  nearly  similar  climatic  conditions  making  it  very  probable  that  these 
introductions  will  thrive  well  in  the  vicinity  of  Miami,  where  they  have  been 
planted  in  the  Subtropical  Laboratory  and  Garden. 

The  accompanying  notes  are  by  Mr.  Wester. 

18727.  Citrus  DEcnMANA.  Pomelo. 

*'  Mr.  Flagler  is  reported  to  have  said  that  he  ate  better  pomelos  in  the 
Bahamas,  from  seedling  trees,  than  any  that  he  tasted  in  Florida.  Upon  inquiry 
it  was  found  that  some  of  this  fruit  had  been  supplied  by  R.  S.  Johnstone, 
circuit  judge,  Nassau,  New  Providence,  Bahamas,  who,  on  solicitation,  pre- 
sented me  with  bud  wood  from  two  seedling  trees,  the  fruit  of  which  he  con- 
sidered very  superior.  The  fruit  is  said  to  be  rather  small,  but  very  juicy 
and  sweet."     (Lab.  No.  460.) 

18728.  Citrus  decumana.  Pomelo. 

*'  Fruit  said  to  be  of  superior  value.  Budwood  presented  by  Judge  R.  S. 
Johnstone."     (Lab.  No.  461.) 

18729.  Persba  oratissima.  Avocado. 

Johnstone.  "  Budwood  secured  through  Judge  R.  S.  Johnstone,  who  gave 
the  following  description  of  the  fruit:  *  Pear-shaped,  but  rather  broad  at  OAsa} 
end;  skin  smooth,  thin;  flesh  yellow,  almond-flavored;  seed  large;  famous  as 
the  best  avocado  in  the  Bahamas.  Ripens  in  August  and  September. '  "  ( Lab. 
No.  462. ) 

18780.     Persba  oratissima.  Avocado. 

Largo,  *' Budwood  presented  bv  Mr.  C.  H.  Matthews,  from  a  large  tree. 
He  described  the  fruit  as  follows:  *  Egg-shaped;  very  large,  3^  to  4  pounds  in 
weight;  skin  green,  very  thin;  flavor  very  good;  seed  small;  ripens  m  August 
and  September.'  "     (Lab.  No.  464.) 

18731.  Pbrsea  GRATissiMA.  Avocado. 

Grant.  ''Buds  secured  from  a  tree  in  Grantown,  said  by  its  colored  owner 
to  bear  extra  early  fruit  of  good  quality.  The  young  fruits  were  well  ad- 
vanced in  size  for  the  season  when  the  budwood  was  obtained,  which  seemed 
to  substantiate  the  owner's  assertion."     (Lab.  No.  465.) 

18732.  Hibiscus  rosa-sinbnsis.  Ohinese  hibiscus. 

"Budwood  secured  froin  plants  in  the  garden  of  Hotel  Colonial,  Nassau, 
New  Providence.  Flowers  aistinct  from  any  of  the  forms  seen  in  Florida; 
semidouble,  very  dark  red  with  a  purple  tinge,  making  it  a  distinct  acquisi- 
tion."    (Lab.  No.  467.) 

18788.     Vanilla  sp. 

"Plants  collected  on  Soldiers  road,  New  Providence.  This  vanilla  grows 
on  land  of  a  very  rocky  character  with  a  scanty  layer  of  soil.  The  vegetation 
does  not  exceed  12  feet,  and  the  average  height  oi  a  shrub  is  8  feet.  It  was 
interesting  to  note  that  the  foliage  was  very  sparse,  affording  verv  little  shade. 
The  growth  of  the  vanilla  was  exceedingly  stocky  and  strong.  In  appearance 
the  plant  resembles  the  V.  eggerm  in  Florida,  except  that  the  bract-hke  leaves 
of  tne  latter  are  entirely  absent  in  the  Bahama  species.  The  nodes  on  the 
latter  species  are  also  closer  than  those  on  the  species  from  Florida."  (Lab. 
No.  47(5.) 
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18727  to  18749— Continued. 

18784.       FiCUS   BBNJAMINA. 

"Used as  a  shade  tree  on  the  streets  of  Nassau,  'New  Providence.  Unques- 
tionably one  of  the  most  noble  and  majestic  of  shade  trees,  with  dark  ever- 
green, foliage.  Appeare  to  stand  the  dust  and  heat  of  the  street  better  than 
any  tree  I  have  seen.  Cutting^  presented  by  M.  Clavel,  head  gardener.  Hotel 
Colonial,  Nassau,  New  Providence."     (Lab.  No.  473.) 

?.8736.     (Undetermined.) 

"  Native  name  *  Spanish  Thyme.*  A  plant  belonging  to  the  family  Scrophu- 
lariaceae,  with  fleshy,  succulent  leaves  used  in  the  Bahamas  for  flavoring 
soups.     Cuttings  secured  in  Gran  town,  New  Providence."     (Lab.  No.  474.) 

18786.  Anona  reticulata.  G-uBtard  apple. 

"Bud  wood  secured  from  a  tree  in  Gran  town,  having  very  larife  fruit,  14  J 
inches  in  circumference.  Fruit  heart-shaped,  yellow,  netted  with  crimson 
veins,  crimson  bn  one  side,  making  it  excee<iingly  handsome;  tree  said  by 
owner  to  be  very  prolific.     Fruit  of  good  quality."     (Lab.  No.  478.) 

18787.  Anona  muricata.  Soixrsop. 

"Budwood  secured  from  a  prodi^ously  prolific  tree.  As  fruits  were  not 
mature,  there  was  no  opportunity  to  judge  or  the  quality."     (Lab.  No.  484. ) 

18788.  Tamarindc's  indica.  Tamarind. 

**  Bud  wood  obtained  from  Judge  R.  S.  Johnstone,  Na^au,  New  Proxadeni-e. 
Pods  with  the  acid  so  reduced  as  to  make  them  relished  ivhen  eaten  direct 
from  the  tree,  which  is  unusual  with  this  fruit."     (I-ab.  No.  487.) 

18789.  Althaea  rosea.  HoUybock. 

*'A  striking  and  conspicuous  ornamental  in  Nassau,  where  it  has  become 
naturalized."     (Lab.  No.  489.) 

18740.  Basella  alba.  Malabar  nightshade. 

'*  Native  name  '  Spinach.'  A  plant  of  running  and  climbing  habit  of  exceed- 
ingly vigorous  growth.  The  leaves  have  a  verv  close  resemblance  to  spinach 
in  form,  whose  tenderness  and  succulencjr  they  possess,  and  are  used  as 
spinach  in  the  Bahamas.  As  the  plants  thrive  well  even  during  the  sammer 
months,  it  is  thought  that  they  will  prove  a  valuable  acouisition  to  the  vei^e- 
table  garden  in  south  Florida  during  the  summer  montos.  Seed  aecared  in 
Grantown,  New  Providence."     (Lab.  /No.  490.) 

18741.  Catesbaea  spinosa. 

"Seed  obtained  from  M.  Clavel,  head  gardener.  Hotel  Colonial.  Leaves 
evergreen,  thick  and  leathery;  branches  armed  with  stout  spines,  making  it  a 
valuable  hedge  plant;  flowers  attractive,  bell  shaped,  cream  colored."  (I^V*. 
No.  492. ) 

18742.  Zea  mays.  Com. 

^^Xaiive  yellow  corn  presented  by  Mr.  W.  M.  Cunningham,  curator,  Botanic 
Station,  Nassau,  New  Providence.  This  is  a  variety  of  corn  collected  by  Mr. 
Cunningham,  together  with  Nos.  18743  to  18746,  on  the  various  islands  where 
these  varieties  do  quite  well.  South  Florida  has  at  present  no  variety  9uit4^ 
to  its  conditions,  and  as  the  climate  here  and  in  the  Bahamas  is  very  similar, 
it  is  not  improbable  that  some  of  these  varieties  may  prove  valuable  "introduc- 
tions."    (Lab.  No.  495.) 

18748.     Zea  mays.  Com. 

Governor.  "Presented  T)v  Mr.W.  M.  Cunningham.  Native  to  the  Bahama 
Islands."     (Ub.  No.  490.)' 

18744.     Zka  mays.  Com. 

Native  white.  "Native  to  the  Baliamas.  Presented  by  Mr.W.  M.  Cunning- 
ham."    (I^b.  No.  497.) 
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18727  to  18749— Continued. 

18746.     Zba  mats.  Ck»m. 

Oaicos  yeUow,  "  Native  to  the  Bahamas.  Presented  by  Mr.  'W.  M.  Cunning- 
ham."    (Lab.  No.  425. ) 

18746.  DoLiCHOB  LABLAB.  Hyacinth  bean. 

^'Native  name  Bonavis.  A  very  vigorous  climbing  and  trailing  plant,  foliage 
resembling  the  cownea,  but  far  more  vigorous,  stems  slightlv  tinged  with 
purple;  s^ds  dark  brown  with  velvetv  luster.  Seed  secured  from  plants 
growing  in  Grantown,  New  Providence.**     (Lab.  No.  488.) 

18747.  DoLicHos  lablab.  Hyadnth  bean. 

• 

"Native  name  Bonavis,  A  leguminous  plant  with  habits  similar  to  No. 
18746.  The  purple  tinge  of  the  stem  is  absent;  flowers  are  creamy  white; 
seed  white,  and  much  relished  by  the  natives  in  cooking.  Seed  secured  from 
plants  growing  in  Grantown,  New  Providence."     ( J.«b.  No.  499.) 

18748.  Pharbitis  sp.  Momiiig^glory. 

''Seed  collected  from  native  plants  in  Nassau,  New  Providence.  Plants 
climbing,  but  seldom  4  feet  in  height;  (pliage  tomentose;  flowers  pale  blue, 
about  2  inches  in  diameter,  exceedingly  ornamental  and  strikingly  different 
from  species  of  Ipomoea.'* 

18749.  Rbbeda  sp.  Mi^onette. 

"Seed  obtained  from  Mr.  C.  H.  Matthews,  Nassau,  New  Providence.  A 
very  handsome  ornamental;  leaves  pinna tifid,  of  a  silvery  white  tinge;  stems 
2 feet,  bare,  with  aiong  spike  of  white  flowers.     A  perennial.** 

X87S0.    SiNAPis  ALBA.  White  mustard. 

From  Moscow,  Russia.     Received  through  Immer  &  Son,  June  25,  1906. 
Sarepia. 

18751.    Medicago  sativa.  Alfalfti, 

From  New  York,.  N.  Y.     Received  through  H.  Nungesser  &  Co.,  June  25,  1906. 
Turkestan^ 


18752  to  18763. 

Prom  Singapore,  Straits  Settlements.    Presented  by  Prof.  H.  N.  Ridley,  director 
of  the  Botanic  (lardens.     Received  June  29,  1906. 


18762.  Amorphophallus  prainii. 

18768.  Amorphophallus  rex. 

18764.  Amorphophallus  hativub. 

18766.  Alocasia  lowii. 

18766.  Alocasia  grandis. 

18767.  Alocasia  longiloba. 


18768. 
18769. 
18760. 
18761. 
^  18768. 
18768. 


Alocasia  indica. 
Alocasia  singaporensis. 
Alocasia  macborhiza. 
Xanthosoma  violaceum. 
Xanthosoma  robustum. 
Typhonium  tribolatum. 


18764.    Asparagus  mtriocladus. 

From  Berea,  Durban,  Natal.     Presented  by  J.  Medley  Wood,  director  of  the 
Natal  Botanic  Gardens.     Received  June  30,  1906. 


18765.    Garcinia  xanthociitmus. 

From  Honolulu,  Hawaii.     Presented  by  Mr.  E.  W.  Jonlan,  through  Mr.  Gerrit 
P.  Wilder.     Received  July  2,  1906. 
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18766  to  18770. 

From  Piracicaba,  Brazil.  Presented  by  Dr.  J.  W.  Hart,  director  of  the  Agrioal- 
tural  CoU^ie.    Received  June  7,  1906. 

18766.  Anona  sp. 

ArUicu  OT  Cabeca  de  negro  (negro  head).  '' Segmented  fruit,  heart-eliaped. 
about  20  centimeters  in  diameter,  sweet,  aromatic,  edible.  Tree  15  meters, 
spreading,  grows  on  poor,  sandy  land  on  the  open  prairie. ' '     ( Hart. )      (Na  16. 

18767.  Anona  sp.     . 

PruUa  de  Conde.  ' '  Similar  to  preceding,  but  the  fruit  is  much  superior.  Thii 
variety  has  been  domesticated."     {Hart,)     (No.  17. ) 

18768.  Araitcaria  brasiliana. 
(No.  22.) 

18769.  PSIDIUM  OCAJAVA.  OuBvm. 

lied.     (No.  12. ) 
18770.     Pbidium  uuajava.  QuaTa. 

White,     (No.  13.) 

18771  and  18772. 

From  Salisbury,  Rhodesia,  South  Africa.  Received  from  Hon.  E.  Ross  Town- 
send,  Secretary  for  Agriculture,  through  Mr.  W.  A.  Driver,  Dinuba,  Cal.,  June 
30,  1906.     (See  Nos,  12810  and  12959,  Inventory  No.  11. ) 


18771.  (Undetermined. ) 

18772.  (Undetermined.)  Matundulakn. 

18773.    Cariga  papaya.  Papaw. 

From  Manila,  P.  I.     Presented  by  Mr.  W.  S.  Lyon,  norticulturist,  Bureau  oi 
Agriculture.     Received  June  29,  1906. 

18774  to  18785. 

From  Mexico.    Received  through  Mr.  G.  Onderdonk,  July  5,  1906. 

18774  to  18782.     Prunus  armeniaca.  Apricot 

18774.     Onderdonk' 8  No.  18, 

"From  place  of  C.  Ramirez,  La^os,  Jalisco.  Fruit  yellow,  light  bluah. 
sweet,  freestone,  circumference  4  inches." 

18776.     Onderdank's  No,  19. 

"  From  place  of  Francisco  Gomez  Garcia,  Lagos,  Jalisco.  Fruit  white. 
4J  inches  m  circumference." 

18776.  Onderdonk'8  No.  SO. 

**  From  place  of  Enrique  Maupin,  Aquascalientes.  Fruit  yellow,  light 
blush,  sweet,  5  inches  in  circumference." 

18777.  Onderdonk' 8  No.  ^1. 

18778.  Onderdonk' 8  No.  ^-2. 

18779.  Onderdonk' 8  No.  j?.f. 

18780.  Onderdonk'8  No,  £4. 

**Nos.  18777  to  18780  are  from  Seflor  Maupin's  orchard  at  Aquascali- 
entes. They  are  ail  of  the  same  general  character,  yellow  with  faint 
blush,  fruit  from  4  to  5  inches  in  circumference." 

18781.  Onderdonk'8  No.  15. 

Nellie.     (See  No.  9844,  Inventory  No.  10.) 

18782.  Onderdonk'8  No.  16. 

Dorah.     (See  No.  9845,  Inventory  No.  10.) 
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18774  tQ  18785~Continued. 

18788.     Amygdaluh  persica.  Peach. 

Procured  by  Mr.  Oderdonk's  son  from  El  Cobre  Mountain,  near  Guadalajara. 
**A  very  large,  yellow,  clingstone  peach." 

18784  and  18786.     Malus  malub.  Apple. 

18784. 

Peron.  From  place  of  Mr.  J.  R.  Silliman,  Saltillo.  (See  No.  9014, 
Inventory  No.  10. ) 

18786. 

Procured  by  Mr.  Onderdonk's  son  from  El  Cobre  Mountain.  ••  Very 
large,  rich  flavor,  greenish  color,  yellowing  slightly  as  it  ripens.  No 
better  apple  in  Mexico." 

18786  to  18800. 

From  h&  Paz,  Bolivia.     Presented  by  Seizor  M.  V.  Ballovian,  Ministerio  de 
Colonias  y  Agricultura.     Received  July  6,  1906. 

18786  to  18798.     Solanum  tuberosum. 


18786. 

Phinu. 

18787. 

fjugui. 

18788. 

Pitiguiila. 

18789. 

Chiarimilla, 

18790. 

Khaii, 

187pl. 

Monda. 

18792. 

Socco. 

ROHUM. 

Potato. 

18798. 

Aj(Umira, 

18794. 

Quail. 

18796. 

Phureja. 

18796. 

KoUlu. 

18797. 

(Label  missing.) 

18798. 

Ajahnira. 

The  label  for  No.  18798,  Ajahuirn^  is  the  same  as  that  for  No.  18793, 
and  it  is  not  known  to  which  lot  it  properly  belongs,  as  the  consignment 
was  mixed  in  transit.    The  tubers  are  not  alike. 


18799  and  18800.     Oxalis  tuberoha. 

18799.     Rosada.  18800.     M<rrada, 


Oca. 


18801.    (Undetermined.) 

From  Piracicaba,  Brazil.     Presented  by  Dr.  J.  W.  Hart,  director  of  the  Agricul- 
tural College.     Receive<i  July  7,  1906. 

Native  name  Caja  manga.     (Hart's  No.  35.) 

18802  to  18823. 

From  Erfurt,  Germany.     Received  through  Messrs.  Haage  and  Schmidt,  July  9, 
1906. 


18802. 
18803. 
18804. 
18806. 
18806. 
18807. 
18808. 
18809. 
18810. 
18811. 
18812. 
18818. 
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Medicaco  media. 

Vic  I A  CALCARATA. 

VlClA  CORDATA. 

ViCIA  CORNIGERA. 

VlCIA  CISPTIMTA. 

ViCIA  DISPERMA. 

VltlA  FERRUCilNEA. 

ViCIA  (;erardi. 

V'iCIA  GLOBOSA. 

VlClA  CiRANDI FLORA. 

VlClA  IIYBRIDA. 

ViCIA  MACROCARPA. 


Saod  lucem. 

18814.  ViCIA    MICHAUXIl. 

18816.  ViCIA    NARBONEN8I8. 

18816.  V^ICIA    ONOBRYCillOlDEH. 

18817.  ViCIA    PANNONICA. 

18818.  ViCI  A    PEREGRIN  A. 

18819.  VlCIA    PICTA. 

18820.  VltIA    I»MEUDO-tRACCA. 

18821.  VlCIA    SPURIA. 

18822.  ViCIA    STRIATA. 
18828.  VlCIA   TRICOLOR. 
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18824  to  18826.    Obyza  sattva. 

From  Persia.    Presented  by  Mr.  John  IVler,  United  States  vioe-obiiflai-genenl. 
Teheran,  Persia.    Received  July  6,  1906. 

Three  samples  of  unhuUed  rice  from  tha  region  Booth  of  this  Cavpian  Sea.  These 
samples  of  nee  were  ffiven  to  Mr.  Tyler  by  a  friend  whoee  official  title  is  "Tlif 
Sepahdor'*  (Commander),  who  owns  large  areas  where  rice  of  the  best  sorts  are 
Krown.  The  samples  received  are  of  three  kinds  and  from  three  8ep«rate  districts 
but  no  labels  accompanied  them  to  indicate  which  was  which. 

18824.     Long  slender  grain,  light  hall. 

18826.     Long  slender  grain,  light  hull. 

18896.     Short  flat  grain,  darker  hull. 

18827.     Medicaoo  sativa.  Alftilfii 

From  Chicago,  III.    Received  through  the  A.  Dickinson  Company,  July  9,  ItNK. 

18828.      C^RIGA   PAPAYA. 


From  Columbia,  Isle  of  Pines,  West  Indies.    Presented  bv  Dr.  F.  R.  RamsddL 
Received  July  10,  1906. 

18829  and  18830.    Andropogon  sorghum. 

From  Channing,  Tex.    Received  through  Mr.  J.  J.  Edgerton,  July  13,  1906. 
18829.  Kafir  com. 

Black'IMUd  WhUe, 

« 

18880.  IClo. 

Divarf, 

18831  to  18834.    Ctnaka  sgolymus.  Artichoke. 

From  Milan,  Italy.    Received  through  Fratelli  Ing^noli,  July  16,  1906. 

18881.  (wrosso  d' Italian,  18888.     Senm  SpiM  di  Venena. 

18882.  Violetto  di  Provtma.  18884.     Palla  di  Boma. 


18835  to  18912.     Ficus  gariga. 


«fr 


From  Niles,  Cal.    Received  through  the  California  Nursery  Company  at  the 
Plant  Introduction  Garden,  Chico,  Cal.,  in  March,  1906. 

Nos.  18835  to  18898,  inclusive,  are  from  the  Chiswick  collection.    A  description  of 
these  varieties  will  be  found  in  Bulletin  No.  9,  Division  of  Pomology,  1901. 


18836. 

De  VArchipet. 

18847. 

Bourjassoie  Qriae. 

18886. 

Boniard. 

18848. 

A*Bois  Jaspee. 

18887. 

Grosse  Marseilles, 

18849. 

Royal  Vineyard. 

18888. 

Peau  dure. 

18860. 

De  GroMse. 

18839. 

Negronne. 

18861. 

Eusoaire  Preio, 

18840. 

Bourjassoie  noire. 

18862. 

Trou  Recnlies, 

18841. 

Poulette. 

18868. 

Monaco  Bianco. 

18842. 

(Ed  de  Perdrix. 

18864. 

Bondance  Precoc^ 

18848. 

Oil  Roi. 

18866. 

Trifer, 

18844. 

GroMe  Violette  de  Bordeaux. 

18866. 

Green  Ischia, 

18846. 

Datte. 

18867. 

Hirta  du  Japon. 

18846. 

MoTiMnieiMe, 

18868. 

St.  Johns, 

X06 

^ 
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\5  to  18912— Continued. 

18869. 

Vebra. 

18860. 

Datte  (^otidienne. 

18861. 

Arbal. 

18862. 

De  Jerusalem. 

18863. 

Nebian. 

18864. 

VigasoUe  Bianco. 

18866. 

Grise  SaimUine  bifere. 

18866. 

(Quarter  ia. 

18867. 

Douro  Vebra. 

18868. 

Readver. 

18869. 

Gourand  Rouge. 

18870. 

D*Agen. 

18871. 

Lampa. 

18872. 

Large  Black  Douro. 

18878. 

Adam. 

18874. 

De  CoiuUantitie. 

18876. 

Bibertco. 

18876. 

Grouse  Verte, 

18877. 

Violette  ^Sejwr. 

18878. 

Dr.  Hoggs  Clare. 

18879. 

Hardy  Prolific. 

18880. 

Figue  d'  Or. 

18881. 

RecouRse  noire. 

18882. 

Black  Douro. 

18888. 

Grassale. 

18884. 

Martinique. 

18886. 

Crate. 

18886. 

While  Jsofda. 

18887. 

Brown  Turkey. 

18888. 

Pastiliere. 

18889. 

Negro  Ijirgo. 

18890. 

De  La  Madeleine. 

18891. 

Col  de  Signora  Bianco. 

18892. 

Doree  Xobis. 

18898. 

Pingo  lie  Mel. 

18894. 

Black  Jschia. 

18896. 

Toulousienne. 

18896. 

Gouraud  Noir. 

18897. 

Doree. 

18898. 

Brunswick. 

18899. 

Gentile. 

18900. 

White  Adriatic. 

18901. 

Pa/rific  white. 

18902. 

1  "endome. 

18908. 

Barbillonne. 

18904. 

Fignires  Blanch. 

18906. 

barren's  Broxon  Turkey. 

18906. 

Capri  Milco. 

18907. 

Trojano. 

18908. 

Capri  Siolms  So.  1. 

18909. 

Capri  Solms  A'o.  i. 

18910. 

Capri  Solms  No.  3. 

18911. 

Capri. Solms  No.  4* 

18912. 

Dauphine. 

Red  clover. 

18913.  Trifolium  pratense. 

From    Kinilia,  Italy.     Presente<l  by  William  G.  Bcarlett  <fe  Co.,  Baltimore,  Md. 
Received  in  April,  190t). 

18914.  PiNUS  KORAIEN8I8  ( i).  Fine. 

From  Manchuria.     Prenented  by*tlie  Yokohama  Nurpery  Company,  Yokohama, 
Japan.     Received  July  5,  1905. 

Seed  of  a  5-needIed  pine  obtained  at  the  bai*e  of  lleirai  Mountain,  Manchuria. 

18915  to  18921.    Oryza  sativa.  Rice. 

From  (?air(),  Egypt.     Received  throu^li  Mr.  (4eorge  P.  F"oaden,  secretary  of  the 
Khedivial  Agricultural  Society,  July  5,  1906. 

18916.  Kin  d  Bent.  18919. 

18916.  Svui.  18920. 

18917.  haimi  Ranghino.  18921. 

18918.  Fno. 
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Agetni. 

Sultnni. 

Japonais. 
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18922  and  18923. 

From  Kashgar,  Eastern  Turkeetan.  Present^  by  Rev.  P.  J.  P.  HeDdriks. 
Received  July  20,  1906. 

18922.     HoRDBUM  vuLOARB.  Barley. 

"A  variety  which  is  said  to  require  only  one  month  without  froet.     Grown 
in  the  mountain  regions  near  Kashgar,  Eastern  Turkestan.*'     {Hendriks.) 

18928.     RiciNus  COMMUNIS.  Castor-oil  plant. 

Seed  of  a  medium-sized  variety. 

18924.  Mangifera  indiga.  Mango. 

From  Miami,  Fla.  Received  through  the  Subtropical  Laboratory  and  Ciarden, 
July  23,  1906. 

Turpentine.    Seed  for  growing  stocks  upon  which  to  inarch  standard  varieties. 

18925.  Anona  cherimolia.  «  Cherimoyer. 

From  Salta  Province,  Argentina.  Presented  by  Mr.  Ernest  Nelson,  of  Sharon, 
Mass.     Received  July  13,  1906. 

18926  to  18940.    Andropogon  sorghum.  Soxg^nm. 

From  Chillicothe,  Tex.  Grown  in  1905  at  the  Government  Farm,  and  distrib- 
uted from  same  place. 

18926.  Djotigara  balki.    Grown  from  Agrost.  No.  1579. 

18927.  Planter's  Friend.    Grown  from  Agrost.  No.  1604. 

18928.  Amber.    Grown  from  Agrost.  No.  1606. 

18929.  Amber.    Grown  from  Agrost.  No.  1658. 

18930.  Planter*8  Friend.     Grown  from  Agrost  No.  1659. 

18931.  Amber.    Grown  from  Agrost.  No.  1747. 
18982.  Black-seeded.    Grown  from  Agrost.  No.  2114. 
18988.  Edra.    Grown  from  S.  P.  I.  No.  8S15. 

18984.  •  Dshugara  Balcha.    Grown  from  S.  P.  I.  No.  9796. 

18985.  Dagdi  Jowar.    Grown  from  S.  P.  I.  No.  9856. 

18986.  Djugara.    Grown  from  S.  P.  I.  No.  10612. 

18987.  White.    Grown  from  S.  P.  L  No.  13317. 

18938.  Red.    Grown  from  S.  P.  I.  No.  13318. 

18939.  Gare.    Grown  from  8.  P.  I.  No.  14504. 

18940.  }\^iie  of  Rey  Barelly.    Grown  from  S.  P.  L  No.  14635. 

18941.     Lathtrus  sativls.  Bitter  vetch. 

From  Clarinda,  Iowa.  Received  through  the  A.  A.  Berry  Seed  Company,  Julv 
27,  1906. 

18942  to  19057. 

From  Mexico  and  southwestern  United  States.  Ck>llected  by  Mr.  David  Griffiths, 
of  this  Department,  and  forwarde<l  to  the  Plant  Introduction  Garden,  Chico, 
Cal.,  during  the  summer  of  1905. 

The  numbers  in  parentheses  are  those  of  Mr.  Griffiths. 

18942.     Oplntia  sp.  Tuna. 

From  El  Paso,  Tex.     (8020.) 
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18942  to  19067— Continued. 

18048.    OpuimA  sp.  Tuna. 

From  El  Ptoo,  Tex.     (8021.) 

18944.  Nop  ALBA  sp. 

From  San  Mateo,  Mexico.     (8027. ) 

18945.  Opuntia  sp.  Tuna. 
Nopal  crMlena,    From  Cardenas,  Mexico.     (8090.) 

18946  to  19057.     Opuntia  sp.  Tuna. 

18946.  From  Cardenas,  Mexico.     (8031.) 

18947.  From  Cardenas,  Mexico.     (8032.) 

1 8948.  From  San  Luis  Potosi,  Mexico.     ( 8034. ) 

18949.  From  San  Luis  Potosi,  Mexico.     (8035. ) 

18950.  Nopal  Cuijo,    From  San  Luis  Potosi,  Mexico.     (8036  ) 

18951.  Nopal  ranchero.     From  San  Luis  Potosi,  Mexico.     (8037.) 

18952.  Nopal  pcUmito.    From  San  Luis  Potosi,  Mexico.     (8038. ) 
18958.     From  San  Luis  Potosi,  Mexico.     (8039.) 

18954.  Nopal  camueso.    From  San  Luis  Potosi,  Mexico.     (8040.) 

18955.  From  San  Luis  Potosi,  Mexico.'   (8041.) 

18956.  From  San  Luis  Potosi,  Mexico.     (8042.) 

18957.  Nopal  taj>on.     From  San  Luis  Potosi,  Mexico.     (8043.) 

18958.  Nopal.     From  San  Luis  Potosi,  Mexico.     (8044. ) 

18959.  Tuna  castilla  blatica.     From  San  Luis  Potosi,  Mexico.     (8045. ) 

18960.  Nopal  charoL    From  San  Luis  Potosi,  Mexico.     (8046. ) 

18961.  From  San  Luis  Potosi,  Mexico.     (8047. ) 

18962.  From  San  Luis  Potosi,  Mexico.     (8048.) 

18968.     Nopal  jocoquillo.    From  San  Luis  Potosi,  Mexico.     (8049. ) 

18964.  From  San  Luis  Potosi,  Mexico.     (8050.) 

18965.  From  Alonzo,  Mexico.     (8053.) 

18966.  From  Alonzo,  Mexico.     (8055.) 

18967.  From  San  Luis  Potosi,  Mexico.     (8058.) 

18968.  Nopal  jarrillo.    From  San  Luis  Potosi,  Mexico.     (806L) 

18969.  From  San  Luis  Potosi,  Mexico.     (8062.) 

18970.  From  San  Luis  Potosi,  Mexico.     (8063. ) 

18971.  From  San  Luis  Potosi,  Mexico.     (8064. ) 

18972.  Nopal  cordon  bUxmo.     From  Hepasote,  Mexico.     (8067.) 

18973.  Nofml  opalillo.    From  Hepasote,  Mexico.     (8068.) 

18974.  Tiina  amarilla  blanca.     From  Hepat^ote,  Mexico.     (8069. ) 

18975.  From  Hepasote,  Mexico.     (8071.) 

18976.  From  Hepasote,  Mexico.     (8072.) 

18977      Mameya.     From  Hepasote,  Mexico.     (8073.) 

18978.  From  Hepasote,  Mexico.     (8074.) 

18979.  Nopal  San  Juanero.     From  Hepasote,  Mexico.     (8075.) 

18980.  Nopal  loco.     From  Hepasote,  Mexico.     (8076.) 

18981.  From  Hepasote,  Mexico.     (8077.) 
3517— No.  106—07 8 
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18942  to  19057 

18982. 

18988. 
18984. 
18986. 
18986. 
18987. 
18988. 
18989. 
18990. 
18991. 
18992. 
18998. 
18994. 
18995. 
18996. 
18997. 
18998. 
18999. 
19000. 
19001. 
19002. 
19003. 
19004. 
19005. 
19006. 
19007. 
19008. 
19009. 
19010. 
19011. 
19012. 
19013. 
19014. 
19015. 
19016. 
19017. 
19018. 
19019. 
19020. 
19021. 
19022. 

19028. 
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(8081.) 
(8082.) 

(8084.) 
(8086.) 


(8089.) 


-Continued. 

Nopal  bianco  lito.    From   Hacienda  Loe  Campos,   Mexioo. 

(8079.) 
Nopal  durajBuiUo,     From  Aguascalientes,  Mexico. 
Nopal  durasniUo.    From  Aguascalientes,  Mexico. 
From  Aguascalientee,  Mexico.     (8083.) 
Nopal  joconoxtU,     From  Aguaecalientes,  Mexico. 
Nopal  joconoxlle.     From  Aguascalientes,  Mexico. 
From  AguascalienteSi  Mexico.     (8087. ) 
From  Aguascalientes,  Mexico.     (8088.) 
Nopal  joconoxlle.    From  Aguascalientes,  Mexico. 
From  Aguascalientes,  Mexico.     (8090.) 
From  Aguascalientes,  Mexico.     (8091.) 
Nopal  tapon.     From  Aguascalientes,  Mexico.     (8092. ) 
Spineleas.     From  Aguascalientes,  Mexico.     (8094.) 
From  Aguascalientes,  Mexico.     (KlOl.) 
From  Encamacion,  Mexico.     (8102.) 
Nopal  litto.    From  Encarnacion,  Mexico.     (8103.) 
From  IjOS  Sauses,  Mexico.     (8104. ) 
Nopal  Colorado.     From  Ix>s  Sauses,  Mexico.     (8105.) 
From  Los  Sauses,  Mexico.     (8106. ) 
From  Los  Sauses,  Mexico.     (8107. ) 
From  Los  Sauses,  Mexico.     (8108. ) 
Cascarou.     From  Los  Sauses,  Mexico. 
DuraimiUo.     From  Los  Sauses,  Mexico. 
From  Los  Sauses,  Mexico.     (8111.) 
From  Dublan,  Mexico.     (8113.) 

(8114.) 

(8114a.) 

(8115.) 

(8119.) 

(8121.) 

(8125.) 
(8126. ) 
(8127.) 
(8128.) 
(8130.) 


(8109.). 
(8110.) 


From  Dublan,  Mexico. 
From  nuV)lan,  Mexico. 
P'rom  Dublan,  Mexico. 
From  Dublan,  Mexioo. 
From  Dublan,  Mexico. 
From  (uiadalajara,  Mexico. 
From  (luadalajara,  Mexico. 
From  (luadalajara,  Mexico. 
From  Guadalajara,  Mexico. 


From  Guadalajara,  Mexico. 

From  Aguascalientes,  Mexico.     (8138.) 

Nopal  camueso.     From  Zacatecas,  Mexico.     (8140.) 

Pachon.     From  Zacatecas,  Mexico.     (8141.) 

Nopal  naranjado.     From  Zacatecas,  M ex itx).     (8142.) 

Nopal  durasnillo.     From  Gutierrez,  Mexico.     (8143.) 

From  2^cateca«,  Mexico.     (8145.) 

Nopal  bianco.     From  Zacatecas,  Mexico.     (8146. ) 
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18942  to  19057 

19024. 
19025 
19026. 
19027. 
19028. 
19029. 
19080. 
19031. 
^  19082. 
19033. 
19034. 
19036. 
19036. 
19087. 
19088. 
19039. 
19040. 
19041. 
19042. 
19043. 
19044. 
19046. 
19046. 
19047. 
19048. 
19049. 
19060. 
19061. 
19062. 
19063. 
19064. 
19066. 
19066. 
19067. 
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From  Zacatecas,  Mexico.     (8147.) 

From  Zacatecae,  Mexico.     (8148.) 

From  Zacatecas,  Mexico.     (8149.) 

From  Torreon,  Mexico.     (8151.) 

From  Torreon,  Mexico.     (8152.) 

From  El  Paso,  Tex.     (8153. ) 

From  Tucson,  Ariz.     (8154. ) 

From  Celero  Mountains,  Ariz.     (8157.) 

From  Santa  Rita  Mountains,  Ariz.     (8158. 

From  Santa  Rita  Mountains,  Ariz.     (8159. 

From  Santa  Rita  Mountains,  Ariz.     (8160. 

From  Santa  Rita  Mountains,  Ariz.     (8161. 

From  Santa  Rita  Mountains,  Ariz.     (8162. 

From  Santa  Rita  Mountains,  Ariz.     (8163. 

From  Santa  Rita  Mountains,  Ariz.     (8164. 

From  Saiita  Rita  Mountains,  Arifc.     (8165. 

From  Santa  Rita  Mountains,  Ariz.     (8166. 

From  Santa  Rita  Mountains,  Ariz.     (8167. 

From  Santa  Rita  Mountains,  Ariz.     (8168. 

From  Santa  Rita  Mountains,  Ariz.     (8169. 

From  Santa  Rita  Mountains,  Ariz.     (8170. 

From  Santa  Rita  Mountains,  Ariz.     (8171. 

From  Santa  Rita  Mountains,  Ariz.     (8172. 

From  San  Antonio,  Tex.     (8174.) 

From  San  Antonio,  Tex.     (8175.) 

From  San  Antonio,  Tex.     (8176.) 

From  Mexico. 

From  Mexico. 

From  Mexico. 

From  Mexido.     (8076. ) 

P>om  San  Antonio,  Tex.     (8182.) 

From  T.  S.  Brandegee  (No.  1 ),  San  Diego,  Cal. 

From  Ty  S.  Brandegee  (No.  2),  San  Diego,  Cal. 

From  T.  S.  Brandegee  (No.  3),  San  Diego,  Cal. 
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Aberla  caffra,  18667. 
Ahroma  angusUi,  18475. 
Abuiilon  uxicenmu^  17529,  18450. 
Acacia  sp.,  18549. 

fameifianUj  18508. 
Jr<?rsp.,  17897,  17898. 

inonOf  18578. 
Actinidia  Bp.f  18285. 

chmetms,  18535,  18584. 
Actinorh litis  calapparia,  17140. 
Aegilops  macrochaeta^  17792. 
macrura^  17794. 
mnita,  17795. 
gqiiarro^aj  17796. 
triaristatay  17797. 
triimcialiSj  1 7798. 
Aesndtis  chinetmSj  17736. 
sif/are  lecheguilh,  17715. 

rigida  simlana,  17487,  17716,  18244, 
18638. 
A  gropyrim  acutu  m,  17  799. 
criaUitum,  17826. 
elymoidea,  17827. 
muricalumj  17800. 
occidetitaley  17699. 
ptuu/eriAy  16895. 
repem,     17824,     17828,    17829, 

17831. 
tene.rumy  17489. 
Affrostis  aWa,  16829  to  16832,  17837. 
canina,  18413. 
Ktohni/era,  16828,  17963. 
AUdzzia  lehhek,  18509. 
Alfalfa,  Arabian,  18627,  18628. 
Jet,  18627,  18628. 
(Mexico),  17163. 
Provence,  18418,  18664. 
(Spain),  17992. 

Turkestan,  17281,    18247,   18391, 
.     18425,  18751. 
(Utah),  17449. 

See  also  Medicago  satira. 
Almond.    (Baluchistan),  18238. 

(Italy),  17106  to  17130. 
See  also  .1  mf/gdalux  communis. 
Afitcasia  grnndi»y  18756. 

indica,  17103,  18383,  18384,18758. 
longilof>a,  18757. 
lofi'iiy  18755, 

manarhizn,  17236,  18760. 
singn/iorfngiSf  18759. 
^1  lopecH  rus  hrach i/Atnrh t/fix,  1 6800. 

pratemis,   16K49.   18414,  18484. 
ventric(M<ns,  170t)3. 
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Alsike.     See  Trifolium  hybridum. 

Althaea  rosea ^  18739. 

A  Uingia  rh  ijieimSj  1 8569. 

Amatungulu.     See  Carissa  arduina, 

Amomummeleg^ietaf  16945. 

.1  morphophallus    campanu latus^    17101. 

18387. 
prainiit  18752. 
rex,  18753. 
mtinm,  18386,  18754. 

Ampeltypm  pp.,  17938, 17939, 17940, 17942, 
18280,  18281,  18284,  18292,  18293. 

Amygdaluscommunisy  171 06  to  17130, 18238, 
davidiana,  17729to  17731, 18595, 

18706. 

j}ernea,    16919,    17167,    17470, 

17728,    17902,    17903, 

18234,    18239,    18262, 

18688  to  18594, 18783. 

laevis,  18235. 

Andropogon  sp.,  17182. 

affiniSy  17183. 

aiistralTs,  18357. 

bombycimiSy  17035. 

colorans,  18165  to  18167. 

cymbarinSj  18463. 

nalepeimSy  16908. 

intermedins^  18^347. 

pertusus,  16907. 

sericens,  17184,  18130,  18346. 

sorghum,  16854  to  16861, 
17475,  17490,  17513,  17524, 
175:y)  to  17691,  17695, 
17702,  17756,  17757,  17833, 
1 7834, 1 7920  to  1 7923, 1 7984, 
18160tol8198, 18203, 18309, 
18326,  18343  to  18345, 
18388,  18389,  18411,  18501 
to  18504,  18518,  18610  to 
18614,  18625,  18626,  18633, 
18684,  18829,  18830,  18926 
to  18940. 

^nona  sp.,  18715,  18766,  18767. 
rherimolia,  18925. 
muricatay  18737. 
reticulata,  18736. 

ArUhistiria  ciliata,  18348. 

Anthriscus  sylvestris,  16952. 
Anthyllis  i"alneraria,  17076. 
Aiitidesma  bunins,  18393. 
Apple  (Mexico),  18784.  18785. 
See  also  Maltis  malus. 
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Apricot   (China),  16917,  17152  to  17154, 
17844,    17845,    18260,    18261, 
18290. 
(Mexico),  18774  to  18782.     • 
See  also  PrunxAS  armeniaca. 
Arachis  hypogaea,   16940,    16941,    16943, 
16944,  17055  to  17057,  17530  to  17533, 
17710  to   17712,    17960,  17988,   18295, 
18296,  18311  to  18315,  18334  to  18337, 
18523,  18524,  18675,  18676. 
ArcUia  cordatOf  17235. 
Araucaria  bragUtana^  18768. 
Argemone  mexicana,  18719. 
Aridolochiasp,,  17061,  17846. 
Arrhenatherumavenaceumf  17801. 

6u/6o«um,  17802. 
elatius,  16949, 18415, 18485. 
Artemieia  annua,  17950. 
Artichoke  Globe,  or  Paris,  16869. 
(Italy),  18831  to  18834. 
Large  Grreen,  18703. 
Purple  Globe,  18702. 
See  also  Cynara  scolymtM. 
Asparagus  sp.,  18662. 

acuiifoliusy  17981,  18225,  18464, 

18465. 
crispusy  18668. 
medeolmdes,  18466,  18467. 
myriocladuSf  18764. 
sarmentomjLSy  18669. 
Bcaber,  18478. 
ftprengeri,  18670. 
Attragalu^ssp.f  18438. 

falaituii,  16985,  17077. 
Afttrehlaehjmoides,  17037,17185,  17186. 
pectinata,  17036,  17187,  17188. 
triticaides,  17189,  17190. 
Atropa  belladonna,  16815. 
Avena  argentea,  17803. 

atropurpurea,  17804. 
brevis,  16892. 
decora,  16799. 
flavescens,  16986. 
orienUtlw,  17805. 
pubescens,  16951. 

saliva,  16863  to  16865,  17148,  17450 

to    18452,    17464,    17526, 

17527,17694,17700,17701, 

17720, 18229, 18245,  18246. 

dilTusa,  16893,  16894. 

Avocado,  Grant,  18731. 

JohiiHtone,  18729. 
Largo,  18730. 
MiUthell,  18120. 
Trapp,  16871. 
See  also  Persen  gratissima. 

Bahama  Islands,  seeds  and  plants  from, 

18727  to  18749. 
Barlev,  Beardless,  17525. 

(China),  18454,  18458. 

Hanna,  17147,  18666. 

Hannchen,  18540. 

Hull-less,  18458. 

Primus,  18541. 

Prinsess,  18642. 

Tennessee  Winter,  16862,   17100.  I 
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Barley,  (Turkestan),  18922. 

See  also  Hordeum  spp. 
BaseOa  alba,  18740. 
Bauhinia  krugii,  17955. 

tomentosa,  18685. 
Bean,  Adzuki.     See  Phaseolus  anffularis. 
Broad,  17164,  17853,  18241,  18340, 

18434 
Haricot  (China),  17858, 17859. 
Horse,  17860,  18137,  18142, 1814a 
Hyacinth.    See  Dolichos  lab4ab. 
Knife.    See  Oanavalia  enm/brmis. 
Mung.    See  Phaseoltu  mar  and  P. 

raaiatus. 
Newman,  17096. 
Soy.     See  Soy  bean. 
See  also  Phaseolus  spp. 
Beet,  Sugar,  17509, 17968  to  17980,  18119, 
18233,  18332. 
See  also  Beta  vulgaris. 
Benincasa  cerifera^  17967. 
Beta  vulgaris,  17509, 17968  to  17980, 18119, 

18233,  18332. 
Blackberry.  Himalaya,  17473. 
"  Bonavis"'^  (Bahamas),  18746,  18747. 
Borecole,  improved  branching,  17078. 
Boutelaua  curtipendula,  17051. 
oUgostachya,  17052. 
Brnchypodium,  japofnicum,  18358,18359. 

pinnatum,  16953, 17823. 
sylraticum,  16954. 
Brassim  sp.,  18441,  18442,  18452. 
chmensis,  17867. 
oleracea,    17078,  17079,  17864  to 

17869,  17895,  17953. 
pe-tsai,     17864,     17865,     17866, 

17868,  17869, 17953,  18606. 
rava,  18401. 
Brazil,  seeds  from,  18704,  18766  to  18770, 

18801. 
Bromus  sp.,  16822. 

brachysta^ahys,  16896. 

ereiius,  18416. 

inermis,   16823    to  16825,    1«»5, 

18491. 
mollis,  17064. 
pannonicus,  16798. 
pratensis,  16826,  16987. 
racemosus,  17065. 
rubens,  16821. 
sterUis,  16897. 
sylmticus,  17066. 
unioloides,  16827,  18360. 
vemalis,  16797. 
Buchu.     See  Diosma  crenata. 
Buckwheat.    See  Faaopyrum  escuientum. 
Bur  clover.     See  Meaicago  denticulata. 

Cabbage  (China),  17864  to  17869,  17895, 
17953,  18606. 
See  also  Brassica  spp. 
Calathea  sp.,  16934. 

crotalifera,  16933. 
oppenheimiana,  16396. 
omata  sanderiana,  16935. 
prineeps,  16932. 
titiata,  16937. 
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Calla.     See  Richardia  spp. 

Camphor.     See  Vinnntnomum  camphora, 

Oanavaliasp.y  17957. 

ensiiformisy  18321,  18329. 
Caniui  sp.,  18424. 

fiaccida,  17961. 
'indica,  18300. 
iridiftom,  18301. 
Cannabis  satim,  17528,  18451,  18632. 
Capsicum  fajitigiatum  J  16817,  16818. 
Carex  stenophylUiy  17466. 
Oxrica  ptipaya,  18400,  18773,  18828. 
Car^a  arduinay  18539,  18671. 
Carrot  (China),  17754,  17870  to  17872. 

See  also  Daucus  carota. 
Qissia  mimosoideSy  18361. 
Custaneasativay  17876,  17877,  17896, 18341. 
Caator  oil  plant.     See  Ricinim  communis. 
Oisnarina  glauca,  18686. 
strictay  18687. 
Cataipa  bungeiy  16914,  17740,18267. 
Caterpillars.     See  Scorpiunts  spp. 
Catesbaea  spinosa,  18741. 
Catnip.     See  Nepeta  cataria. 
Celastrus  flagellaris,  17918. 

^paniculatusy  17873, 17874. 
**Celery,''  Silver  King  Hardy,  18469. 
(Mis  sp.,  17168,  17857. 
(Jenchrus  austraiisy  17028. 
Cephalaria  tahiricay  16900. 
Cereus,  sp.,  18500. 
Ceropegia  fusca,  16868. 
Cfiaetochloa  aurea,  17047,  17233. 
glaucay  16904,  18375. 
italicay  17899  to  17901,  18152 
to     18155,     18505,     18621, 
18622. 
pachystachyn ,  1 8376. 
tnridisy  18377. 

giganteay  18378. 
Chamaen/paris  lavrsonianay  17990. 
C  ha  vote.     See  Sechinm  ednle. 
Cfienopodinm  (piinoay  18236,  18237,  18536, 

18537,  18689  to  18691. 
Cherry    (China),     16918,     17732,    17733, 

18587. 
Chestnut  (China),  17876,  17877,.  17896. 

See  a]s?o  Castarua  sativa. 
Chillies,  Japanese.     See  Capsicum  f(v<ti^:i- 

atum. 
Chimonanthwf  fragran.%  18573. 
China  jute.     See  Ahutilon  nricemutt', 
Chloris  aciculariM^  17191. 
1  (iiKiricnhiy  1 8349. 
truncat'ty     17039,     17193,     171^)t, 

18.^50. 
verUricosa,  17040,  17192. 
rnrgatOy  17248. 
Chrysophyllum  sp.,  18704. 

CfiinitOy  17093. 
Chrysopogon  grylluSy  17041,  17195. 

parvifiara,  1HI351. 
Cinnamomnm  camphora ,  1 7  K  )5. 
Citrange,  Morton,  16872. 
Citruihis  vulgaris,  18308. 
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Citrus  aurantiumy  17151,  17505  to  17507. 
australasicay  18550. 
decumanay  18440,  18727,  18728. 
medico  y  18439. 
lorosoy  18468. 

trifoliata  X  auraniiumy  16872. 
Ciertiat iii  sp.y  17959. 
Clover,  Limoru,  18461. 
Lodino,  18692. 

See  also  Trifolium  spp. 
Cobaea  scandens,  18716. 
Coffea  arabicay  17713,  17714. 
Coix  lacrymorjobiy  18362. 
Coloawifi  sp.,  17985,  17987,  18320. 

antiquorumy  17237  to  17244. 
esculentay  17102. 
neo-guineensiSy  16938. 
Corchorus  sp.,  18453. 

capsulariSy  18436. 
Com  (Bahamas),  18742  to  18744. 
(China),  17880,  17881. 
Crosby  sweet,  17516  to  17518. 
Dent  (Mexico),  18531  to  185:^. 
Flint,  18426. 
Giant  Gourd,  17692. 
Golden  Malakhov,  18200,  18201. 
(Hungary),  18679,  18680. 
(Peru),  18302. 
Yellow  Flint,  17523. 
See  also  Zea  mays. 
CoroniUa  scorpioideSy  17068. 

turuiy  16956. 
Con/lus  sp.,  17169,  17890. 
CoHta  Rica,  seed  from,  18708  to  18725. 
Cotton.     See  Gossypium  spp. 
Cowpea,  Abyssinian,  17492,  17493. 

( Arkansas  Ex periment  Station ) , 

17409,  17421,  17429. 
Barbati,  17380,  17382. 
Bhadela,  17378,  17379. 
black  and  white  mottled,  17327. 

X  Blackeve,  17410. 
Blac^keye,  18472. 

(White  Giant),  17366. 
Blackeved  Lady,  17420. 
Brown'C^offee,  17404. 
eve,  17341. 

Crowder,      17348, 
17370,  17398. 
Calico,  17413. 

California  Blackeve,  17338. 
Chauli,  17376. 
(China),     17849,    17855,     17856, 

18617. 
Chinese  Browneye,  17329. 
Red,  17328. 
Whippoorwill,  17330. 
Choli,  17377,  17381. 
Clay,  17340,  17351, 17358, 17383, 

17391,  17395,  18519. 
Coffee,  17414. 
Conch,  17415. 
Cream,  17693. 

Delicious  Large  Ladv,  17373. 
Down's  Early  Ripener,  17331. 
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Cowpea,  Early  Black,  17336, 17337, 17343. 
£xtra  Early  Blackeve,  17335. 

X  Black, 
17417, 
17424. 
(Greece),  17333. 
Greyeye,  17390. 
Holstein,  17418. 
(hybrid),   17384,    17385,   17389, 

17400. 
Iron,  17367,  17396,  17397,  17430, 
17431,    17433   to   17436, 
17697. 
Mountain,  17423. 
Jhonga,  17375. 
Lady,  17369. 

Finger,  17388. 
Large  Biackeye,   17346,    17355, 

17362. 
Little  Iron,  17419. 
Michigan  Favorite,  17402, 17406, 

17432. 
(Morioka,  Japan),  17332. 
Mount  Olive,  17426. 
New  Era,  17403, 17411,  18622. 
Old  Man,  17354. 
Pinkish-Tan,  17406. 
Powell's  Early  Prolific,  17392. 
Red  Carolina,  17619. 

Crowder,  17393,  17428. 
Mauve,  17369. 
Ripper,  17350, 17361, 18620. 
Whippoorwill,  17374, 1741 6. 
Yellow-Hull,  17365. 
Rice,  Long  Lady,  17401. 
Sixtv-Dav,  17386,  17387. 
Small    Whippoorwill   Crowder, 

17371. 
Southdown  Mottled,  17339. 
Speckled  Java,  17412. 
Sport,  17427. 
Steckler's      Improved,      17405, 

17407. 
Taylor,  17342,  17364,  17368. 
(unclassified),      16812,      17334, 

17347,  17357,  17360. 
Unknown,   17344,  17353,  17:V>6, 

18473. 
Warren's  Extra  Early,  17352. 
Warren's  Extra  Early  X  Sugar 
Crowder,  17422. 
New  Hvbrid,  17345. 
Wateon's  Hybridi^  17425. 
Whipi)oorwill,  17349,  1H521. 

X  Lady,  17408. 
»Saddleback , 
17409. 
White  Crowder    X   Whippoor- 
will, 17363. 
Whittle,  17399. 
Wight  Black  Crowder,  17372. 
Yellow  Sugar  Crowder,  1 7394. 
See  also  Vigna  ungmculaia. 
Crambe  maritima^  18701. 
Oraiaegusep.,  17170,  17472,  17751. 

pimiatifida,  17171,  17739,  17882, 
17883. 

106 


Crotalaria  juncea,  18330. 
Cucumber  (Persia),  ia307. 

See  also  Curutni*  miints. 
Curumismdo,  17478, 17480  to  17482, 17522, 

18232,  18303  to  18306,  1^162, 

18607. 
satirus,  18307. 
Otcurbita  maxima,  18398,  18405, 18406. 

meUmomermju,  18328,  18395. 

pepo,  18121,  18:^97. 
Custard-apple.     See  Anona  reHniiaia. 
Cyamopsis  tetragotwioha,  18641  to  18651. 
Cydonlajaponica,  17954.  18601. 
CSfnara   scolymus,   16869,    18702,    18703, 

18831  to  18834. 
Cyperus  esculerituSf  18390. 
Cyiisus  prolifervjt  albtis,  16957. 
ncopartM,  17080. 

DactylU  altaica,  17806. 

glaticeseint,  17807. 

glomerata,    16850,    16958,    16988, 

18492. 
hlspanicaf  17808. 
Danihonia  carphoides^  17197,  17198. 
nervimi,  17199,  17200. 
penicillata,    17201     to     17202, 

17204  to   17207, 
17209,  17210. 
viUasa,  17208. 
semianmUariSy     1 7203,     17211, 

17494. 

Daphne  Bp.,  18672. 
Date,  Manakher,  17993. 
Tafilalt.  18630. 
Timjoohert,  18693  to  18698. 
See  also  Phoenix  dactylifera^ 
Daucus  carota,  17754,  17870  to  17872. 
Desmodium  gardneri,  18363. 
Deyeuxia  forsteri,  17196. 
I)ianthu8  squarro9U8,  17832. 
Digitalis  purpurea,  16813. 
Dioscorea  aculeata,  18316,  18659  to  18661. 
aUUay  18657,  18658. 
buWifera,  18656. 
peniaphyllOy  18655. 
*  trifida,     16866,      18;«7,     18318, 
18652  to  18654. 
Dionma  <renata,  18672. 
Didspiiros  sp.,  16870,  18598,  18599. 

kaki,  16910,  16912,  16913,  16921, 
17172,  17704  to  17707,  18596, 
18597. 
lotm,    17173,    179a5    to    17907, 

18266. 
rirginianay  f7145. 
Diplachne  dubia,  17234. 

fu9ca,  17212,  17213,  18125. 
peacocHi,  17214,  18126. 
Doiu'hoa  atropurpureus,  1 7634. 

laMab,  17884, 17886, 18448, 18746, 

18747. 
Mna,  18726. 

l>hinacea  helianthi,  18423. 
Eggplant.     See  Solanum  melongena. 
Einkom.     See  TViticum  monococcu^n^ 
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Elaeagnus  sp.,  17479,  17886,  18568. 

hyb.,  18199. 
Eleusine  aegypHaca,  16906,  17215,  18124. 

coracanay  17072  to  17075,  18364, 
18512  to  18517, 18557  to  18560. 
Elymu*  virffiniciis  gubntuticus,  17131. 
Emmer.     See  Triticum  dicoccum. 
Eragrostis  sp.y  17216. 

abymnica,  17094,  17095. 
br<nvnei,  17217,  18352. 

ferruginea,  18365. 
lepiostachya,  17218. 
pilom,  17219,  18123. 
IhiocJUoa  polystachyGf  17220. 

purictcUa,  18353. 

vUlosa,  18366. 
Erodium  absirUkoideSf  17758. 

cheilanikijfoliumf  17759. 

chdidonifolium,  17760. 

cygnorunif  17245. 

gruinum,  16890,  17760iL 

hymenodeSf  17761. 

malachoideSj  16891. 

majiescaviy  17762. 

pelargonifolium,  17763. 

seinenoviif  17764. 

trichomanifoliumy  17765. 

verhenaefolium,  17766. 
Ervum  lens,  17165. 
Euchlaena  mexicana,  16905. 
Eugenia  punicifoliay  17956. 
Etumymtis  Bp.,  18278, 18286,  18567. 

japonicusj  18566. 
Eutrema  wambij  18333. 

Fagopyrum  escvlerdurtiy  17863. 

Faisia  horrida,  17965. 

Fenugreek.     See  Trigonella  foenum-grae- 

cum, 
Festuca  arundinaceaj  16989. 
carpalhica,  16801. 
dumetorum,  16959,  17081. 
durixisculaj  16990. 
eloHor,  16802, 16960, 16991,  17838, 

18417. 
halleri,  18483. 

heier<yphvlla,  16961,  16992,  17082. 
ovinn,  16962,  16993,  17083. 
pratenm,     16848,    16963,     16994, 

17059,  18487. 
pumilttf  18490. 

rubra,  16964,  16995,  17084.     , 
tenuifolia,  16965,  16996,  17085. 
inolacea,  18481. 
Ficus  benjamina,  18734. 

carica,  18835  to  18912. 
9ycomoTUSf  18408. 
Fig,  Chiswick  collection,  18835  to  18898. 
Foxglove,  purple.    See  Digitalis purpxirea. 
JFVaxmiwep.,  16922. 

longicuspiSf  17748. 
omtw,  18399. 

Galega  bilobay  \TJ^7, 
persica,  17768. 
Oarcinia  mangostana^  17146,  17514, 18479. 

marella,  17141,  17995. 

xanthochymuSy  18765. 
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Gavilana,  18714. 

aieditsia  sp.,  17888,  17889,  18579. 
Glyceria  nemoralis,  16804. 
Olycine  hispida,   17251  to  17280,   17520, 
17852, 17857, 17861, 17862, 18227, 18258, 
18259,  18459,  18460,  18619,  18707. 
Co8»ypium6f.,  18623,  18721. 
Grape,  (Afgnanistan),  18407. 

(China),    16927,    17155  to   17161 

17467,  17468,  17755,  18602. 
Kapadjulari,  177J8,  17719. 
Mustang.     See  Vitismunscmiana. 
Valandova,  18392. 
See  also  VUis  spp. 
Grass,  bluestem.     See  Andropogon  8pp. 
blue  grama.    See  BouUloua  migos- 

tachya. 
brome.    See  Bromus  spp. 
Canadian  blue.    See  Poa  compreasa. 
canary.     See  Pkalariscananerms. 
cane.     See  Diplachne  dubia. 
cotton.    See  Panicum  leucophaeum. 
creeping  bent.    See  AgrosHs  stolon- 
ifera. 
soft    See  Holcus  mollis. 
downy  oat.    See  Avena  pubescens. 
early  spring.    See  EruxMoa  poly- 

stachya. 
English  rye.     See  Lolium  pererine. 
esparto.    See  Stipa  ieuacimma. 
Italian  rye.    See  Lolium  italicum. 
Kentucky  bluegrass.    See  Poapra- 

tensis. 
meadow  foxtail.    See  Alopecurus 
pralerms, 
soft.    See  Holcus  lanatus, 
Mitchell.     See  Astrebla  peetiriata, 
Mulga.     See    Neurachn^    jniichel- 

liana. 
New  Zealand  meadow  rice.    See 

Microlaena  stipoides. 
orchard.     See  tkictylis  glomerata, 
pappus.     See  Pappophorum  com- 
mune. 
para.     See  Panicum  molU, 
perennial  rye.    See  Lolium  per enne. 
reed  canary.     See  Phalaris  arundi- 

nacea. 
rescue.     See  Bromus  unioloides. 
Rho^ies.     See  Chloris  mrgata, 
rou^h-stalked  meadow.    See  Po<i 

trimalis. 
slender    wheat.     See    Agropyron 

teuerum. 
smooth  brome.     See  Bromus  iner- 

mis, 
star,  umbrella,  or  windmill.     See 

Chloris  spp. 
sugar.     See  Pollinia  fulva, 
tall  grama.     See  Bouteloua  curti- 
penduUx, 
meadow  oat.     See  Arrhenaihe- 
rum  elatiu^,  , 

Vandyke.     See  Panicum  far  idum. 
velvet.     See  Holcus  lanaluK. 
wal  laby .    See  Danthov  in  sem  ian nu- 
laris. 
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Grass,  weeping  love.     See  Eragrostis  pi- 

losa. 
Ground  cherry  (Turkestan),  17477. 
Guar.     See  Cyamopm  teiraganoloba. 
Guava  (Sfto  Paulo),  18769,  18770. 

See  also  Pmdium  guajom. 
Oymnocladiui  chinemiSy  18432,  18433. 

Ilarpephyllum  caffrum,  18474. 

Haw,  hawthorn,  or  thorn.     See  (Yatae- 

gu8  spp. 
Hedysarum  coroiianmn,  16862. 
obscurum,  18496. 
gibiricum,  18339. 
Helianihus  annuus,  17925. 
Hemp  (Manchuria),  17528,  18632. 
See  also  CannabU  scUhrt. 
Hibiscus  manihott  18580. 

rosa-sinetisiSj  18732. 
ayriacus,  18574,  18575. 
Hierochloe  borealiSy  17809. 
Holcua  ar genie  us,  17810. 
laiiaiusj  18367. 
mollis,  16966. 
Hop,  Bohemian,  18471. 
Semsch,  18299. 
See  also  Ilumulus  luptUus, 
Hordeum  ciegiceras,  1 6898. 

dvdichum  erectam,  18541. 

nxjtiam,  17147,   18540, 
18542,  18666. 
t^are,    16862,    17100,     17525, 

18454,  18458,  18922. 
zeocriioiiy  16899. 
Horse-radish,    Japanese.     See    Eutrprna 

yjasabi. 
Ilosackia  purshiana,  18226. 
Ham ulus  sp. ,  1 789 1 , 

Inpulusy  18299,  18471. 

Indian  tobacco.     See  Lobelia  inftata. 
Tndigofera  iincloria,  18368. 
Ipomoeasp.,  17835,  17S36. 

UiUitan,      18297,      18298,      18402, 
18631. 
Ischaemum  pectlnatum,  18354. 

Japan  clover.     See  Tje^ped^za  striala. 
Jasmhium  iiudiftorum,  18270. 
Juglans  hyh.y  17929. 

regia,   17745  to   17747,    17943  to 

17946,     18256,     18257,     18263, 

18603,  18604. 
Jujube.     See  Zizyphus  satmt. 
Jj/nn/wsp.,  1842li,  18430. 
Juniperus  chiueni*i8,  17893,  18577. 

•*Kaba,"  18431. 

Kafir  corn,  17475,  17566  to  17569,  17571, 

17572,  18344,  18829. 
Kale,  thousand-headed,  17079. 
Kir/cxia  elastica,  1 7498. 
Koelreuteria  panictdata,  17894,  18277. 

LathyrxJLS  annuls,  18147. 

armitayeanuSy  17769. 
(irtinjlatn,^,  18149. 
chnfiemim,  18146. 
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Lathyrus  cruikshankii,  17770. 

gorgmii,  17771. 

heterophylhts,  17497,  18158. 

hirsiitm,  16998. 

lalifolius,  17772. 

nissolia,  17773. 

ochrus,  16882,  18148. 

odoratus,  17774. 

pyrenaicus,  17775. 

rotundifoliuSf  17776. 

sativus,  17484,  18941. 

siWuyrpii,  VJlll. 

tingitantis,  18145. 

unifforus,  18144. 
Lemon  (China),  18439. 
Lerijt  nigricans,  18150. 
Lentil.     See  En*um  lens. 
Ijespedeza  buergeri,  18369. 

striata,  18370. 
Levisiicum  officinale^  18469. 
Ligusticiun  muteilina,  18489. 
Lilium  harrisii,  18538. 

philippinense,  17138,  18.324. 
Ijobelia  inftata,  16814. 
Lolium  italicum,  16845  to  16&47,  18000. 

perntne,  16837  to  16844. 
iMttoi  cornicxdatus  japonictis,  18371. 

Hlloms,  17086. 
lAiceme,  sand.     See  }fedicago  media. 
See  ais<.>  Medicago  saiirn. 

Luztda  albida,  16997. 
Lycium  sp.,  18271,  18581. 
Lysichittim  camlschatcense,  17966. 

Macadamia  temifolia,  18382. 
.)falus  spp.,  17741,  17887. 

mulus,  17069,  18600,  1871^,  1878.^. 
Mangifera  indira,  18924. 
Afaranta  kegeljani,  16931. 

lexiconen'ra  kerchoviana,  16939. 

Manila,  18771. 
Matun(lulaku,  18772. 

Medicago  sp.,  18608. 

apicuJata,  16873. 

decandoUii,  mi^. 

echinus,  16874. 

elegans,  17779. 

ini^iexta,  17780. 

media,  17087,  18470,  18802. 

murex,  16875. 

orbiailaris,  16876,  17781. 

satim,  17163, 17281, 17449, 17476, 
17698,  17992,  18391,  1841N 
18425,  18627  to  18629,  18664, 
18677,  18678,  18751,  18827. 

sculellata,  16877,  17782. 

terebellum,  16878. 

tribuloides,  16879. 

tubercuiata,  17783. 

Mefica  ciliata,  16967. 
coerulea,  16968. 

Mel dotns  alba,  16969,  17491,  18699. 
aUissima,  17000. 
coerulea,  17067. 
leucaniha,  17784. 
officinalis  17001. 
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MdUotus  parviflora^  17002. 

segetalisy  17003. 

sulcata  17004. 
Melon,  Ecuador.     See  Cucurbita  Tnelano- 

sperma. 

Meyer,  F.  N.,  seeds  and  plants  secured 
by,   16909  to    16927,    17152  to   17162, 
17167  to  17181,  17466  to  17470,  17723  to 
17755,  17842  to  17954,  17959,  18256  to 
18293,  18429  to  18458,  18561  to  18626, 
18662,  18706. 
Microlaena  stipoides,  1 7495. 
Millet,  Australian.     See  Panirum  decom- 
poidium. 
broom-corn.     See  Panicum  miHa- 

ceum. 
Italian.     See  Chaetochloa  italica. 
Pearl.     See  Pennisetum  spicatum. 
See  also  Cfuietochloa  spp.  and 
Paninim  spp. 
Mile.     See  Sorghum. 

Ml»canlhu9  condenmtui^^  17962. 

sinerutisy  18372. 
Marus  alba,   16920,   16923,    18275,    18561 

to  18563. 
Mucunasp,,  18717. 
Mutta  mpierUumy  18525  to  18529. 
Muskmelon.     (Colombia),  18462. 

(India),  18507. 
(Persia),  18303  to  18306. 
Winter,     17478,    17480    to 
17482,  17522,  18232. 
See  also  (\icuim»melo. 
Mussaenda  froiidftsa,  1 7708. 

Nelnmho  nurifera  allni^  18446. 

rosm,  18447. 
Nepeta  calaria,  16816. 
Nepheliitm  la/tpnceumj  17515. 
Neurachne  tnitrhellutrnt,  17221. 
Nicotiana  sp.,  17927. 

aUiia  persicu,  17501. 

rustica  bramlui,  17503,  17504. 

texana,  17502. 
mnderae,    17246,    17247,    17982, 

1 7983 
tahacmn,  17465,  17928,  18682. 

fnUicosa,  17499,  17500. 
tometitosay  17989. 
Nopal.     See  Opuntia  sp. 
Ni/palea  sp.,  18944. 

Oak,  Truffle.     See  Quernis  iles  and  Q.  pn- 
lt€»centt. 
See  also  (^lernis  spp. 

Oat,    Appier    Rustproof,    17450,    17452, 
17464,  17700,  18229. 

Burt,  16865,  17451,  17701,  18230. 

Kherson,  17148. 

Sixty-Day,  16863, 17527,  17694, 17720. 

Snoma,  16864. 

(Sweden),  18245,  18246. 

Swedish  Select,  17526. 
See  also  Aveiui  ftntira. 
Oca.     See  (Xvalw  tuberoaa. 
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Onobrychis  caput-galli,  16881,  17785. 
crisUt-gam,  16880,  17786. 
onobrychis,  18639,  18640, 
Opuntia  sp.,  18673,  18942,  18943,  18945  to 

19057. 
Orange  (Algiers),  17507. 

(China),  17151,  17505,  17506. 
See  also  Citrus  aurantium. 
Oreodojca  regia,  17060. 
Omithopus  satirm,  17709,  17839. 
Oryza  saliva,  16807,  16980  to  16984,  17136 

to  17137,  17144,  17914  to 
17917,  18615,  18616,  18824 
to  18826,  18915  to  18921. 
Oxalls  ortgiesif  16853. 

tuberosa,  18799,  18800. 
Oxytropis  campestris,  18493,  18495. 

Pachyrhizus  angulatus,  17958,  18331. 
Palm  (Philippines),  17140. 
Panindaria  americana,  16833. 
I  Panicum  sp.,  17249. 

arachyrachus,  17222. 
decompositum,       17042,      17223, 

18129,  18355. 
divariciUissimum,  18356. 
flaiidum,  17224,  17225,  18127. 
laenfoHum,  17071, 18705. 
leucophaenniy  17226. 
miliact'um,  17099,   18443,  18477, 

18620. 
molle,  16809. 
prolutum,    17043,    17227,    17228, 

18128. 
trypheron,  16902. 
Paparer  somnifcrum,  16819,  16820.  18681. 
Papaw.     See  Oirica  sp. 
Pappophortim  commune,  17231,  17232. 

nigricans^  17721. 
Paspalum  brein folium,  17044. 
dilaiatum,  16903. 
stolon  iferum^  1 6970. 
thunbergii,  18373. 
Passiflora  sp.,  18428. 

quadrangularis  17521. 

rariegata,  17143. 
racemosa,  17142. 
Pea,  Blackeye  Marrowfat,  17486. 
blue  Prussian,  17487. 
(diina),  18455. 
field.     See  I*isum  arvenae. 
garden.     See  Pisum  safiimm, 
golden  Vine,  17483. 
gra^s,  17484. 
wax-pod,  181.57. 
White  Marrowfat,  17485. 
Peach  (Baluchistan),  18239. 

(China),  16919,17167,17470, 17728, 
17JK)2, 1 7903, 18262, 18.588  tol  8595. 
(Mexico),  18783. 
Quetta,  18234. 
See  also  Amtigdalus  persica. 
Peanut  (Bolivia),  17988. 
(Brazil),  16941. 

(Ceylon),  18295,   18296,  18311  to 
18315. 
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Peanut  (East  Africa),    17630  to    17533, 
17960,  18675, 18676. 
(Egypt).  16940. 
(for  foreign  exchange),  18334  to 

India),  18523,  18524. 
'Japan),  16943,  17710  to  17712. 
Java),  17055  to  17057. 
[Spain),  16944. 
See  also  Arachis  hypogaea. 
Pear  (China),  16911,  16916,  16924, 17177, 
17178,  17723  to  17726. 
ornamental  (China),  17176,  17727. 
PeUandm  aagiitaefolia,  18325. 
PennxKium  caudutumy  17811. 
compresaum,  17046. 
japonicurrif  18374. 
latifolium,  17812. 
PerUla  ocymaidesy  17904,  18445. 
Peraea  gratisnma,  16871,  18120,  18729  to 

18731. 
Persimmon  (China),  16910, 16912,  16913, 

16914,  16921,  17172, 17173, 
17906    to     17907,     18266, 
18696  to  18599. 
common.     See  Dioapyros  vir- 

ffiniana. 
Japanese.        See     Dioapyros 
kaki. 
Phaca  fiigida,  18494. 
Phalaria  anuidinacea,  16971,  17005. 
canariensla,  17104,  17488. 
coendeacenSy  17813. 
trigyna^  17814. 
PharbiliaBp.,  18748. 

Pkaaeolua  sp.,  17287,  17317,  17318, 17324. 
angularia,  17315,    17316,  17319 
to  17323,  17326,  17847,  17851, 
18618. 
calcaratua,      17310    to     17314, 

17860,  18444. 
max,  1V305  to  17309,  18310. 
radiattia,  17096.  17134,  17283  to 
17286,  17288  to  17304,  17326, 
17512,  176^,  17722,  17848. 
ndgaria,  17858,  17859. 
Phleum  arenarium,  17815. 
aa})erumj  17816. 
boehmeri,  17817, 
intermedium,  17818. 
micheliiy  17819,  18486. 
pamaaaicum,  17820. 
pratenae,     16851,     16972,      17821, 

18548. 
tenue,  17822. 
Phoenix  dadylifera,  17993,  186,30,  18693  to 

18698. 
Phyaalis  franchetij  17477. 
Pinua  8p.,  17753,  17910. 

bmigeana,  17911,  17912. 
edu'lia,  18499 
gerardiana,  18404. 
ijiatdaria,  18665. 
koraienaia,  18914. 
PipicUh^rtvmy  vireacena,  16803. 
Pi.Mtache.     See  Piatada  vera. 
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Pialacia  cabulica,  18636. 

chinenaia,    17734,    17735,     18272, 

18273,  18605. 
irdegerrima,  18637. 
vera,  17250,  17474,  18636,  186«l. 
Piaum  sp.,  18456. 

arvenae,    16884,     17483,    174K5    U 

17487,  18396. 
daiiua,  16883. 
jomardiy  17006. 
aaiivum,  16886,  18157,  18455. 
PUtoaparum  tobira,  18564. 
Plantago  payllium,  17007. 
Plum  (China),  17913, 17914,  18585,  18586. 
Poa  alpina,  18^82. 
caeapitoaa,  17229. 
chatxii,  16806. 
compreaaa,  16973,  18419. 
fertUia,  16974,  17088. 
hybrida,  16805. 
memoralia,  16834,  17089. 

aempernrena,  17090. 
prate)iaia,  16835,  16936. 
audetica,  16976. 
tnvialia,  17091,  18327,  18663. 
PoUinia  fulva,  17046, 17230. 
Pomelo  (China),  18440. 

See  also  CUma  decumana. 
Poppy.     See  Papaver  aouinifertim. 
PopiUua  sp.,  16916,  16925,  16926,  17174, 

17175,  17742,  17743,  18269,  18274. 
Potato,   aquatic.     See  Solanum    ciymuter- 
aoni. 

(Bolivia),  18248  to  18255,  18786 

to  18798. 
(Costa  Rica),  18722  to  18725. 
See  also  Solanum  ttifteromnn. 
Poterium  dodecaudruw,  18480. 

officinale  18488. 
Prickly  pear.    SeeOpuniiasp,;  alsoAo;w- 
lia  sp. 

l^runua  sp.,   16918,   17732,  17733,  17918, 
18585,  18586,  18587. 
armeniaca,  16917, 17152  to  17154, 
17844,     17845,     18260,    18261, 
18290,  18774  to  18782. 
aWttwi,  18242. 
mahaleb,  18243. 
Paidium  guajatv,  18769,  18770. 
I*aophocarpua  telragonolofma,  17717. 
Ihieraria  ihunbergiana^  18228. 
Pumpkin,  Turk's  Crown,  18121. 

See  also  CururbiUi  pepo. 
Punicn  granatum,  18240. 
y^/n/j?  sp.,  17176,  17177,  17727. 
cotnmuniay  17070. 

Hinenaia,  16911, 16916,  16924,  1717S. 
17723  to  17726. 


I  Queensland  nut.  SoeMa4Xtdamin(rrHijiJin. 
Qiiernia  sp.,  17878. 

niapidata,  17510. 
dentata,  17842,  17879,  18265. 
Hex,  16929. 
pubeacena,  16930. 
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Radish  (China),  17930, to  17937,  18437, 
18449. 
See  also  Raphanus  8atiru», 
Ragi.     See  EleuMne  crrracana. 
Rambutan.     See  Nephelium  lappaceum. 
Haphanm  sativus,  17930  to  17937,  18437, 

18449. 
Jiaphidophora  merTilliif  18630. 
Raf^pberry,  red  (Philippines),  16808. 
Red  top.     See  Agrostis  alba, 
Hehmannia  angukUa,  17150. 
Reseda  sp.,  18749. 
Bkcivinm  sp.,  17908,  17909,  18582. 
Rice  (Egypt),  18915  to  18921. 
Egyptian,  17144. 
(India),  16980  to  16984. 
(Japan),  17135  to  17137. 
(Persia),  18824  to  18826. 
Upland,  16807, 17914  to  17917, 18615, 
18616. 
See  also  Onjza  saiira, 
Michardin  aethiopica  giganten,  17443. 

africana  nana  compajcUiy  17441. 
albo  maculalay  17446. 
aurata^  17447. 
childsianay  17440. 
elUoUianay  17444. 
fragransy  17439. 
hastatfiy  17446. 
praecox,  17442. 
rhemanniy  17448. 
Richiw  communis,   17854,    18122,    18156, 

18923. 
Rosasp.y  17469,  17984. 

rugomy  18676. 
Rose  (China),  17469,  17948. 
i?fi?/iw8p.,  16808,  17473,  17744. 
Rush.     See  Jnncus  sp. 

Saccharuin  cilinre,  17991. 

officinarum,'[S322,  i 8323, 18409, 
18410. 
Sainfoin.     See  Onobri/chh  onobryrhh. 
SalixBp.y  17179,  177'S7,177'S8. 
Saphidusutilis,  18436,  18476. 
Sapium  ttehifennn,  18624. 
Scorpiunis  mxiricaUty  16887. 

mbvUlosa,  16889,  17788. 
mlcata,  16886. 
vemiirulatay  16888,  17789. 
Seckium  edule,  17133,  17282,  17511,  17996 

to  17998,  18231. 
Seiradella.     See  Omithopnn  aatintj*. 
Sesamiun  indicujn,  17919,  18607. 
Sinn  pi  ff  alba,  18750. 
Sinilax  pp.,  18670. 

Solanum  commersoni,  17063,  17064,  17132. 
jnmesiiy  18342. 

mekmgemiy  17062,  18643  to  18646. 
tuberomm,  18248  to  18265,  18722 
to  18726,  18786  to  18798. 
Soiighum,  African,  17767. 

Sumac  Cane,  18411. 
(African   varieties),    16864    to 
16861,  18160  to  18198. 
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Sorghum,  Amber,   17543,    17833,    17834, 
18928,  18929,  18931. 
Austrian  Sugar,  17560. 
(Bagdad),  17524. 
Black,  17561. 
Black-Hulled  White   Kafir, 

17568,  17569,  17672,  18829. 
Black-Seeded,     17541,    17542, 

18932. 
(China),  17920  to  17923,  18610 

to  18614,  18625,  18626. 
Colman,  17556. 

Orange  Cane,  17756. 
Collier,  17567, 17558. 
(Curacao),  18501  to  18504. 
Dadgi  Jo  war,  18935. 
Dari,  18388,  18389. 
Diougara  balki,  18926. 
Djugara,  18936. 
Dshugara  balcha,  18934. 
Durra,  17689. 
Dwarf  Amber,  17544. 

milo,  17513, 18684,18880. 
Early  Amber  Cane,  17696, 17702. 
Edra,  18933. 
Folger's  Eariy,  17555. 
Gare,  18939. 
Giant  milo,  17691. 
Guinea  com,  18633. 
(India),  17535  to  17537,  18326. 
(Grown   from  Indian 
sorghums),  17573  to 
17687. 
Jerusalem  com,  18343. 
Kaulien,  18618. 
Orange,  17647  to  17552. 
(Persia),  18309. 
Planter's  Friend,  17638,  17539, 

18927,  18930. 
Red,  18938. 

Kafir,  17566, 17567, 18344. 
Russian  sugar,  17559. 
Sapling,  17688. 
Shalhi,  17690. 
Simmon's  Cane,  17490. 
Sourless,  17984. 
S.  saccharatum,  17540, 
Sumac,  17564. 

Cane,  18203. 
Texas  (iooseneck,  17553. 
Undendibule,  17545,  17646. 
White,  18937. 

Hulled   AVhite    Kafir, 

17671. 
milo,  17670. 
of  Rey  Barelly,  18940. 
Yellow  milo,  17662  to  17566, 
l&:i45. 

See  also  Andropogon  sorghum, 
Sov  l)ean,  black,  17261  to  17265,  18227, 
18460. 
brown,  17266  to  17259. 
(China)  17862,   17867.    17861, 

17862,  18258,  18269, 
green,  17260,  17261,  18459. 
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Soy  bean,  greenish  vellow,  17262  tol7267. 
Holly  brook  Early,  17520. 
(Siberia),  18227. 
yellow,  17268  to  17280. 
See  also  Glychc  hispida. 
** Spanish  thyme"  (Bahamas),  18735. 
Spartium  scoptirium^  17008. 
*'Spinach"  (Bahamas),  18740. 
Sptnacia  olerocedf  17924. 
Spiraea  sp.,  18283,  18291. 
Spodiopogon  cotiUifety  18379. 
SporoMus  lindleyi,  17048. 
Hquash.     See  Cucurbiia  mcuHma. 
StercuUa  foetlda,  17139. 
tSlipa  eleganiissima,  17049. 
ttnacissima,  16976. 
iuckeri,  17050. 
Slreptosolen  aynabilis  magnificat  17438. 
Sulla.     See  Hedysarum  coronariiim. 
Sweet  potato  (Baluchistan),  18402. 

(Jamaica),  18297,  18298. 
See  also  Jpomoea  hataUm. 
Synmrpia  laurifolia,  16867,  18688. 
Syntherisma  songuincdiSj  16901. 

Tallow  tree.     See  Sapium  tteln/erum. 
Tamarindus  iwdica,  18738. 
Tamarix»p.,  18268. 
Taro.    See  Colocasia  spp. 
Teff.     See  Eragrostis  ahyssinira. 
Teoeinte.     See  Euchlaena  mexicana. 
Thuja  orientals,  17926. 
Timothy.     See  Phlenm  praleru<e. 
Tobacco  (China),  17927,  17928. 
(Italy),  17465. 
See  also  Nicotiana  tahacum. 
"Tree  pea,'*  18427. 
Tnfolium  Bp.,  18461. 

alpiyium^  18498. 
caespUosumj  18497. 
hybridumj  18547. 
i7icarnatnm,     16977    to     16979, 

17841,  17999,  18420. 
medium,  18421. 

pratense,    17508,     17840,    18001 
to  18118,  18394,  18412,  18510, 
18511,  18546,  18551  to  18556, 
18913. 
repens,  18692. 
Trigonella  cornirulalaj  18151. 

Joenum-graecum^  18506. 
TViselum  prateiue,  16950. 
Triticum  dicocciun,  17098. 

durum,  17097,  17471. 
turgidum,  17830. 
mlgare,     17825,     17947,    17994, 
18457.     • 
Tuna.     See  Opuntia  up. 
Typhon'mm  trilobatum,  18763. 

Udo.     See  Aralia  cordaUi.    - 
I  lex  europaeus,  1 7092. 
Ulmu.s  gp.,  16909. 

Vanilla  ap.,  18733. 

Vetch,  bitter.     See  iMlhyrun  satirm. 

kidney.     See  Arithyllis  viUneraria. 
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Vetch,  milk.     See  AMragalus. 
i  See  also  Vicia  spp. 

Viburnum  odoraiissimum,  18583. 
Vida  sp.,  16928,  18456. 
agrigentina,  17009. 
ambigua,  17010. 
americana,  16811. 
amoena  lanata,  18380. 
airopurpurea,  18132. 
biennis^  17011. 

calcaraJUi,  17012, 18141, 18803. 
cassubica,  17013. 
cardata,  17014,  18804. 
comigera,  17015,  18805. 
cugpidaia,  17016,  18806. 
disperma,  17017,  18807. 
faba,    17164,   17853,   17860,    18137, 
18142,  18143,  18241,  18340,  18434. 
ferruginea,  17018,  18808. 
fulgens,  18202. 
gerardi,  17019,  18809. 
glabrescens,  17496. 
globom,  17020,  18810. 
grandiflora,  17021,  17790, 18811. 
hybrida,  17022,  18812. 
lutea,  17023,  18136. 
macrocar^,  17024,  18813. 
miehauxtif  18814. 
monanthos,  18139,  18140. 
multiflord,  17026. 
narbonnemig^  18815. 
nigsoliana,  18131. 
onohrychioidesy  17026,  18816. 
oro6u«,  17791. 

pannonim,  17027,  18135,  18817. 
peregrina,  17028,  18818. 
picta,  17029,  18819. 
pseudo-cracca,  17030,  18820. 
tatira,  18338,  18674. 

macrocaj^xij  18138. 
o6oiYi/a,  18134. 
spuria,  17032,  18821. 
i^riata,  17033,  18822. 
sylvalica,  17031,  17792. 
tricolor,  17034,  18823. 
itnijuga,  18381. 
raria,  18133. 
lillosa,  18422,  18700. 

glabrescens,  18159. 
Vigna  ungniculata,  16812,  17327  to  17437, 
17492, 17493, 17519,  17693,  17697,  17849, 
17855,    17856,  •  18472,    18473,    18519  to 
18522,  18617. 
Vitex  sp.,  17941. 

Vids  sp.,  16927,  17157  to   17161,   17467. 
17468,  17755,  18602. 
mun9oniana,  17964. 
vinifera,  17155,  17156,  17718,  17719, 
18392,  18407. 
Voandzeia  subterranea,  16942,  17058. 

Walnut  (China),  17745  to  17747,  17929, 
17943  to  17946.  18256,  18257, 
18263,  18603,  18604. 
See  also  Juglans  spp. 

Wampee.     See  Pellandra  sagitiifolia 
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Watermelon  (Persia),  1«?08. 

See  also  OilrvHua  vulgar\$. 
Wheat.     See  Triticum  spp. 
Wistaria  chinensiSj  17949. 

Xanthoceras  sorbifolia^  18264. 
Xanthowma  sp.,  16810,  16946   to    16948, 

17149,    17453     to     17463, 
1798(1,18204  to  18224, 18319, 
18634. 
robusturriy  18762. 
ffagittifoliunif  17703. 
riclaceumy  181^85,  18761. 
Xanthoxylum  sp.,  17181,  17951. 
bungeij  17952. 

Yam.     See /><o«rorf a  8pp. 
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Yang  taw.     See  Adinidia  chineuHis. 
Yautia  (Ceylon),  17453 to  17461. 

(Kainenin),  16946  to  16948. 

Linares,  17149. 

**0to,''  16810. 

( Philippines) ,  18319. 

(Porto  Rico),  18204  to  18224. 

White  Tanier,  17987. 

Yellow  Tanier,  17986. 
I  See  also  XarUhosoma  spp. 

I  Zea   mays,  17516  to  17518,  17523.  17692, 
17880,  17881, 18200, 18201, 18:^2,  18426, 
18531  to  18534,  18679,  18680,.  18742  to 
18745. 
Xizyphus  saiha,  17752,  17892,  18565. 
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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
'Washington,  D,  CK,  April  16,  1907, 
Sir:  I  have  the  honor  to  transmit  herewith  and  to  recommend 
for  publication  as  Bulletin  No.  107  of  the  series  of  this  Bureau 
the  accompanying  manuscript,  entitled  "American  Root  Drugs." 
This  paper  was  prepared  by  Miss  Alice  Henkel,  Assistant  in  Drug- 
Plant  Investigations,  and  has  been  submitted  by  the  Physiologist 
in  charge  with  a  view  to  its  publication. 

The  fifty  drugs  described  include  all  the  "  official  "  roots  found 
in  this  countrv,  besides  such  "  nonofficial  "  drugs  as  are  most  fre- 
quently  quoted  in  drug  catalogues. 

There  is  a  steady  demand  for  information  concerning  the  medici- 
nal plants  of  this  country,  and  this  bulletin  on  American  root  drugs 
has  been  prepared  as  a  first  installment  on  the  subject.  It  is  intended 
as  a  guide  and  reference  book  for  farmei-s,  drug  collectors, ^drug- 
gists, students,  and  others  who  may  be  interested  in  one  way  or 
another  in  the  collection  or  studv  of  our  medicinal  flora. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretan^  of  Agiiculture, 
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AMERICAN  ROOT  DRUGS. 


INTBODUCTION. 

More  than  half  of  Ihe  root  drugs  recognized  in  the  Eighth  Decen- 
nial Revision  of  the  United  States  Pharmacopoeia  occur  in  this 
country,  some  native  and  not  growing  elsewhere  and  others  intro- 
duced. All  of  the  official  root  drugs  found  in  the  United  States 
have  been  included  in  this  bulletin,  as  well  as  such  native  and  intro- 
duced "  nonofficial "  roots  (those  not  at  present  recognized  in  the 
United  States  Pharmacopoeia)  as  seemed  to  be  most  generally  quoted 
in  the  trade  lists  of  the  country,  the  total  number  of  root  drugs 
described  being  50.  While  the  most  important  root  drugs  thus 
given  are  limited  to  50,  there  are  included  under  each  of  these, 
wherever  required,  brief  descriptions  of  related  species.  It  would 
be  impossible  to  include  within  the  limits  of  this  paper  all  of  the 
root  drugs  that  are  used  in  this  country,  but  the  aim  has  been  to 
give  information  concerning  those  which  seem  to  be  the  most  im- 
portant commercially,  according  to  the  numerous  drug  lists  that 
have  been  consulted. 

,  All  of  the  root  drugs  herein  mentioned  occur  in  quantities  sufficient 
for  commercial  purposes,  but  the  roots  of  many  of  the  species  that 
also  occur  in  other  countries  are  nevertheless  largely  imported. 

In  speaking  of  "  root  drugs "  in  this  paper  only  those  are 
included  of  which  the  underground  portion  is  found  in  commerce, 
whether  in  the  form  of  root,  rootstock,  bulb,  or  corm,  excluding  the 
roots  that  are  used  solely  for  their  bark  or  for  their  gums  or  resins. 

Except  in  the  botanical  descriptions,  the  term  "  roots  "  is  gener- 
ally used,  regardless  of  the  fact  that  the  part  under  consideration 
may  be  a  rootstock,  root,  or  bulb.  In  this  the  commercial  practice 
is  followed,  which  makes  no  distinction  as  to  the  form  of  the  under- 
ground portion  as  classified  by  botanists,  but  catalogues  them  all 
under  the  general  term  "  roots." 

The  medicinal  uses  are  referred  to  in  only  the  briefest  and  most 
general  manner,  for  it  is  clearly  not  within  the  province  of  a  publica- 
tion of  this  character  to  go  into  details  regarding  these  matters. 
The  statements  made  are  based  on  the  information  contained  in 
various  dispensatories  and  other  works  relating  to  materia  medica. 

The  illustrations  are  for  the  most  part  made  from  a  collection  of 
photographs  taken  from  nature  by  C.  L.  Lochman.     A  few  have 
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been  taken  from  various  publications,  mention  of  which  is  made 
under  the  illustrations  in  question. 

THE  COLLECTION  OF  ROOT  DBUGS. 

Generally  speaking,  the  roots  of  annual  plants  should  be  dug  just 
before  flowering,  and  those  of  biennial  or  perennial  plants  late  in 
autumn  or  early  in  spring,  the  object  being  to  collect  them  at  a  period 
when  there  is  a  cessation  of  growth ;  for  besides  shrinking  more  and 
weighing  less  if  collected  during  the  growing  season,  they  are  also 
deficient  in  medicinal  properties.  Very  frequently  a  drug  is  of 
inferior  quality  simply  because  the  collector  has  neglected  to  gather 
it  in  the  proper  season. 

It  is  imfortunate  that  so  much  confusion  exists  with  regard  to  the 
common  names  of  American  plants.  The  common  name  of  a  plant 
in  one  locality  may  be  the  same  as  that  of  an  entirely  different  plant 
in  another  locality,  and  on  account  of  this  confusion  the  collector  is 
not  always  sure  of  the  identity  of  the  plant  he  is  collecting,  nor  the 
drug  dealer  as  to  what  he  will  receive,  unless  a  sample  is  submitted  to 
him.  If  more  care  were  exercised  in  this  respect  it  would  mean  a 
saving  of  time  and  money  to  both  collector  and  dealer. 

Another  important  matter  that  the  collector  sometimes  overlooks 
is  the  proper  cleaning  and  drying  of  the  roots.  To  insure  a  good 
market  for  his  crude  drugs  the  collector  should  be  certain  not  only 
that  he  has  the  right  plant,  but  that  it  is  collected  at  the  proper  season 
of  the  year,  and  that  he  has  a  clean  and  thoroughly  dried  article. 

After  the  roots  have  been  dug  they  should  be  freed  from  dirt  and 
all  foreign  particles,  such  as  stones  and  bits  of  other  plants.  If  the 
adherent  soil  can  not  be  removed  by  shaking  the  roots,  they  may^  in 
most  instances,  be  washed  in  clean  water,  after  which  they  should  be 
carefully  dried.  In  some  cases  the  roots  are  sliced  or  split  when  green 
in  order  to  facilitate  drying,  and  wherever  this  is  necessary  it  will  be 
indicated  under  the  descriptions  of  the  different  plants. 

For  the  purpose  of  drying,  the  roots  should  be  spread  out  in  thin 
layers  on  racks  or  shelves,  or  on  clean,  well-ventilated  barn  floors  or 
lofts,  exposed  to  light  and  air  but  not  direct  sunlight,  and  turned 
occasionally  each  day  until  thoroughly  dry.  If  the  roots  are  dried 
out  of  doors,  they  should  be  placed  under  shelter  at  night  or  upon 
the  approach  of  damp  or  rainy  weather.  Thoroughly  dried  roots 
snap  readily  when  bent,  and  it  requires  from  three  to  six  weeks  to 
cure  roots,  depending  upon  the  weather  conditions  and  the  character 
of  the  roots. 

Burlap  or  gunny  sacks,  or  dry,  clean  barrels  may  be  used  for  pack- 
ing the  roots  for  shipment. 
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The  collector  should  always  communicate  with  the  dealers  concern- 
ing the  drugs  to  be  disposed  of,  sending  them  a  representative  sample, 
plainly  marked  as  to  contents,  with  the  name  and  address  of  the 
sender,  and  stating  how  large  a  quantity  can  be  furnished. 

The  prices  per  pound  mentioned  in  this  bulletin  will  serve  to  give 
the  collector  an  idea  as  to  what  he  may  expect  to  receive  from 
dealers,  but,  as  with  other  commodities,  depending  for  their  prices 
upon  supply  and  demand,  fluctuations  are  likely  to  occur  from  year  to 
year.  An  increased  demand  or  a  shortage  will  send  prices  upward 
and  stimulate  collection,  which  in  turn  may  result  in  glutting  the 
market,  and  a  decline  in  prices  naturally  follows.  It  is  possible, 
therefore,  to  give  only  an  approximate  range  of  prices. 

PI^ANTS  FXTBNISHINa  BOOT   DBUGS. 

Under  each  plant  will  be  found  synonyms  and  pharmacopceial  name, 
if  any,  the  common  names,  habitat,  range,  descriptions  of  the  plant 
and  root,  and  information  concerning  collection,  prices,  and  uses, 
while  in  the  case  of  goldenseal  and  ginseng  the  methods  of  culture 
are  included. 

MALE- FERN. 

» 

(1)    Dryopteria  filix-mas   (L.)    Schott  nnd    (2)    Dryopteris  marginalis   (L.)   A. 

(Jray. 

Synonyms. — (1)  Aspidium  fllix-mas  Sw.  (2)  Aspidium  marginale  Sw. 

Pharmacopwial  name. — Aspidium. 

Other  common  names. — (1)  Male  shield-fern,  sweet  brake*  knotty  brake, 
basket-fern,  bear's-paw  root;  (2)  marginal-fruited  sbield-fern,  evergreen  wood- 
fern. 

Habitat  and  range. — ^These  ferns  are  found  in  rocky  woods,  tbe  male  sbield- 
fern  inhabiting  the  region  from  Canada  westward  to  the  Rocky  Mountains  and 
Arizona.  It  is  widely  distributed  also  through  Kuroi)e.  northern  Asia,  northern 
Africa,  and  South  America.  The  marginal-fruited  shield-fern  (PI.  I,  fig.  1), 
one  of  our  most  common  ferns,  occurs  from  Canada  southward  to  Alabama  and 
Arkansas. 

Description  of  plants, — Both  of  these  species  are  tall,  handsome  ferns,  the 
long,  erect  fronds,  or  leaves,  arising  from  a  chaffy,  scaly  base,  and  consisting  of 
numerous  crowded  stemless  leaflets,  which  are  variously  divided  and  notched. 
There  Is  but  little  difference  between  these  two  species.  The  male  shield- 
fern  is  perhaps  a  trifle  stouter,  the  leaves  growing  about  3  feet  in  length  and 
baving  a  bright-green  color,  whereas  the  marginal-fruited  shield-fern  has  lighter 
green  leaves,  about  2^  feet  in  length,  and  is  of  more  slender  appearance.  The 
principal  difference,  however,  is  found  in  the  arrangement  of  the  "  sori,"  or 
**  fruit  dots."  These  are  the  very  small,  round,  tawny  dots  that  are  found  on 
the  backs  of  fern  leaves,  and  in  the  male  shield-fern  these  will  be  found  ar- 
ranged in  short  rows  near  the  midrib,  while  in  the  marginal-fruited  shield-fern, 
ns  this  name  indicates,  the  fruit  dots  are  placed  on  the  margins  of  the  fronds. 
Both  plants  are  perennials  and  members  of  the  fern  family  (Polypodlacete). 
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Description  of  the  rootstock, — These  ferns  have  stout  ascending  or  «rect 
chaffy  Footstalks,  or  rhizomes  (PI.  I,  fig.  1)  as  they  are  technically  known.  As 
taken  from  the  ground  the  rootstock  Is  from  6  to  12  inches  in  length  and  1  to  2 
inches  thick,  covered  with  closely  overlapping,  brown,  slightly  curved  stipe 
bases  or  leaf  bases  and  soft,  brown,  chaffy  s(*ales.  The  inside  of  the  rootstock 
is  pale  green.  As  found  in  the  stores,  however,  male-fem  with  the  stipe  bases 
and  roots  removed  measures  about  3  to  6  inches  in  length  and  about  one-half  to 
1  inch  in  thickness,  rough  where  the  stipe  bases  have  been  removed,  brown  out- 
side, pale  green  and  rather  spongy  inside. 

The  stipe  bases  remain  green  for  a  very  long  period,  and  these  small,  claw- 
shaped,  furrowed  portions,  or  "fingers"  as  they  are  called,  form  a  large  pro- 
portion of  the  drug  found  on  the  American  market  and,  in  fact,  are  said  to  have 
largely  superseded  the  rootstock.  Male-fem  has  a  disagreeable  odor,  and  the 
taste  is  described  as  bitter-sweet,  astringent,  acrid,  and  uuuseoas. 

Collection,  prices^  and  uses. — The  best  time  for  collecting  male-fern  root  is 
from  July  to  September.  The  root  should  be  carefully  cleaned,  but  not  washed, 
dried  out  of  doors  in  the  shade  as  quickly  as  possible,  and  shipped  to  druggists 
at  once.  The  United  States  Pharmacopoeia  directs  that  "  the  chaff,  together 
with  the  dead  portions  of  the  rhizome  and  stipes,  should  be  removed,  and  only 
such  portions  used  as  have  retained  their  internal  green  color." 

Great  care  is  necessary  in  the  preservation  of  this  drug  in  order  to  prevent 
it  from  deteriorating.  If  kept  too  long.  Its  activity  will  be  Impaired,  and  It  is 
said  that  it  will  retain  its  qualities  much  longer  if  It  Is  not  peeled  until  required 
for  use.  The  unreliability  sometimes  attributed  to  this  drug  can  in  most  in- 
stances be  traced  to  the  presence  of  the  rootstocks  of  other  ferns  with  which 
it  Is  often  adulterated,  or  it  will  be  found  to  be  due  to  impro|>er  storing  or  to 
the  length  of  time  that  it  has  been  kept 

The  prices  paid  for  male-fern  root  range  from  5  to  10  cents  a  pound. 

Male-fern,  official  In  the  United  States  Pharmacopoeia,  has  been  used  since 
the  remotest  times  as  a  remedy  for  worms.'  Grave  results  are  sometimes 
caused  by  overdoses. 

OOUCH-ORA8S. 
Agropyron  rcpens  (L.)  Beauv. 

Svnonum, — Triticum  rcpens  L. 

Pharmacopceial  v am e. — Triticum. 

Other  cotnmon  names, — Dog-grass,  quick-grass,  quack-grass,  qultcb-grass, 
quake-grass,  scutch-grass,  twitch-grass,  witch-grass,  wheat-grass,  creeping  wheat- 
grass,  devii's-grass,  durfa-grass,  Durfee-grass,  Dutch-grass,  Fin*s-gra8s, 
Chandler's-grass. 

Habitat  and  range. — Like  many  of  our  weeds,  couch-grass  was  Introduced 
from  Europe,  and  Is  now  one  of  the  worst  pests  the  farmer  has  to  contend  with, 
taking  possession  of  cultivated  ground  and  crowding  out  valuable  crops.  It 
occurs  most  abundantly  frpm  Maine  to  Maryland,  westward  to  Minnesota  and 
Missouri,  and  is  spreading  on  farms  on  the  Pacific  slope,  but  is  rather  sparingly 
distributed  in  the  South. 

Description  of  plant. — Couch-grass  is  rather  coarse,  1  to  3  feet  high,  and 
when  In  flower  very  much  resembles  rye  or  beardless  wheat  (fig.  1).  Several 
round,  smooth,  hollow  stems,  thickened  at  the  Joints,  are  produced  from  the 
long,  creeping,  jointed  rootstock.  The  stems  bear  5  to  7  leaves  from  3  to  12 
Inches  long,  rough  on  the  upper  surface  and  smooth  beneath,  while  the  long, 
cleft  leaf  sheaths  are  smooth.    The  solitary  terminal  flowering  heads  or  spikes 
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are  (.-ompreaeed,  and  <.«»sl8t  of  two  rows  of  splkelete  on  a  wavy  and  flattened 
axle.  These  heads  are  produced  from  July  to  September.  Couch-graes  belongs 
to  the  grass  family  (Poat-efe), 

Description  of  rootalock.—'niB  pale-yellow,  smooth  rootstot-k  la  long,  tough, 
and  Jointed,  creeplUfK  along  underneath  the  ground  and  puRhIng  In  every  direc- 
tion. As  found  In  the  stores,  it  t-onsista  of  short,  angular  pieces,  from  one- 
eighth  to  one-fourth  of  an  Inch  long,  of  a  shining  straw  color,  and  hollow.  These 
pieces  are  odorless,  but  have  a  somewhat  sw-eetlsh  taste. 

Collection,  prices,  and  uses. — Couch-grass,  which  Is  official  In  the  United  States 
Pbarmacoptela,  should  be  collerted 
In  spring,  carefully  cleaned,  and  the 
rootlets  removed.  Therootstock  (not 
the  rootlets)  Is  tben  cut  into  abort 
pieces,  about  two-flfths  of  on  Inch 
In  length,  for  which  pur|x>se  an 
ordinary  feed-cutting  machine  may 
be  used,  and  thoroughly  dried. 

Couch-grass  Is  usually  destroyed 
by  plowing  up  and  burning,  for  If 
any  of  the  Joints  are  jtermltted  to 
remain  in  the  soil  new  plants  will 
be  produced.  But,  instead  of  burn- 
ing, the  rootstocks  may  be  saved 
and  prepared  for  the  drug  market 
lu  the  manner  above  stated.  The 
prices  range  from  3  to  5  cents  a 
pound.  At  present  couch-grass  Is 
collected  chieOy  In  Europe. 

A  fluid  extract  Is  prepared  from 
fOUch-Krass.  which  is  used  in  affec- 
tions of  the  kidney  and  bladder. 

WIIJJ   TURNIP. 

Arisaenia  triphjilliiiii  (L.)  Torr. 

Siinonym. — Aram  triplii/llum  L. 

Other  CMiimuit  namrs. — .4runi. 
three-leaved  iirum.  Indian  turnip. 
jHck-ln-the-|>ulpit,  wake-robin,  wild 
[>e|iper,dragon-tuniip. brown  dragon,  ''"''  ''     ■■  ""'"B''''™  tmropiirun  itiuiiii\. 

devU's-ear,  uiursh -turnip,  swamp-turnip,  meadow-turnip,  jiepper-tumlp.  starcli- 
wort,  Ix^-onlon,  prleat's-plntle,  lords-and- ladles. 

Habitat  anil  rangv. — Wild  turnip  inhabits  moist  woods  from  Canada  to 
Florida  and  westward  to  Kansas  and  Minnesota, 

Description  of  plant. — Early  in  April  the  quaint  green  and  brownish  purple 
booded  flowers  of  the  wild  turnip  may  be  seen  in  the  shady  depths  of  the 
woods. 

It  Is  a  perennial  plant  belonging  to  the  arum  family  (Aracea?),  and  reaches 
a  height  of  from  10  inches  to  3  feet.  The  leaves,  of  which  there  are  only  one  or 
tw-o,  unfold  with  the  flowers;  they  are  borne  on  long,  erect,  sheathing  stalks. 
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auit  (-onHiHt  ot  three  Hinuutb,  uvul  leaQets;  the  latter  are  3  to  6  laches  long,  and 
froiii  Ij  to  3i  lacbeii  wldt.-.  net  veined,  and  with  one  vela  running  |>arallel  witb 
the  margins.  The  "  flower  "  is  curiously  formed,  somewhat  like  the  calla  lily, 
consistlog  or  what  Is  known  botanlcallj'  as  a  sgiathe.  within  which  1b  iDcluaed  the 
spadix.  The  spathe  is  an  oral,  learilke  part,  the  lower  portion  of  which,  in  the 
flower  under  consideration.  Ih  rolled  together  bo  as  to  form  a  tube,  while  the 
upper,  pointed  part  is  uBunlly  bent  fomard.  tbun  forming  a  flap  or  bond  over 
the  tube-shaped  part  which  contains  the  H]>Bdix.  (Fig,  2.)  In  fact  it  Is  verr 
similar  to  the  familiar  flower  of  the  calla  lliy  of  the  garUeuN.  except  that, 
instead  of  being  white,  the  wild  tiimip  Is  either  all  green  or  Htrl|)ed  with  very 
dark  purple,  sometimes  seeming  almost  black,  and  in  the  calla  lily  the  "  flap"  is 
turned  back,  whereas  In  the  wild  turnip  It  Is  bent  forward  over  the  tube, 
lueide  of  the  spatbe  is  tbe 
spud  I X.  iiiso  greeu  or  purple, 
which  is  clut)  shaped,  rounded 
ut  the  Hummlt.  and  uarrowlj- 
contraeted  at  the  base,  where  it 
is  surrounded  by  either  tlie  male 
or  female  flowers  or  both.  In  the 
latter  case  (the  most  ltifre<iuent I 
the  male  flowers  being  placed 
below  tbe  female  flowers.  Id 
autumn  the  fnilt  ripens  In  tbe 
form  of  a  bunch  of  bright  scar- 
let, shining  berries.  Tbe  entire 
plant  Is  acrid,  but  tbe  root  more 
especially  bo. 

negcriplion  uf  •'root." — ^Tbe 
underground  portion  of  this 
plant  Is  known  botanically  as  a 
"  corm,"  and  Is  somewliat  globu- 
lar and  shaped  like  a  turnip. 
The  lower  part  of  the  corm  Is 
flat  and  wrinkled,  while  the  u)i- 
per  part  Is  surrounded  by  coarse, 
wavy  rootleta.  The  outside  is 
lirownlKb  gray  and  the  inside 
white  and  mealy.  It  has  no 
iKlor.  but  au  intensely  acrid. 
burning  tni'te,  and  to  those  who  may  lime  t>een  induced  In  their  school  days  to 
taste  of  this  root  wild  turnip  will  lie  familiar  chiefly  on  account  of  Its  never-to-be- 
forgotten  acrid,  indeed  ciiustic,  properties.  The  dried  article  of  commerce  con- 
sists of  round,  white  slices,  with  brown  edges,  only  slightly  shrunken,  and 
breaking  with  a  starchy  fracture. 

Coltcclioti,  prlcex.  and  uses. — The  partially  dried  conn  Is  usmi  In  medicine. 
It  is  dug  In  summer,  transversely  sliced,  and  dried.  When  first  dug  It  is  In- 
tensely acrid,  bnt  drying  and  heat  diminish  tbe  acriditj-.  It  loses  its  acridity 
rapidly  with  age.     Wild  turnip  brings  from  7  to  10  cents  a  pound. 

The  corm  of  wild  turnip,  which  was  oRlcial  in  the  United  States  Pbanna- 
coptela  from  1S20  to  1870,  Is  used  as  a  stimulant,  diaphoretic,  expectotant.  and 
irritant 
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SKUN  K-CABBAGE. 

Spathyenta  foetida  (L.)  Raf. 

8ytionynni.—Draco?Uium  foctidum  L. ;   tiyinplocarpus  foetidus  Nutt. 

Other  common  names. — Dracontium,  skunkweed,  polecat-weed,  swamp- 
cabbage,  meadow-cabbage,  col  lard,  fetid  hellebore,  stinking  poke,  pock  weed. 

Habitat  and  range. — Swamps  and  other  wet  places  from  Canada  to  Florida, 
low^a,  and  Minnesota  abound  with  this  ill-suielling  herb. 

Description  of  plant. — Most  of  the  common  names  applied  to  this  plant,  as 
well  as  the  scientific  names,  are  indicative  of  the  most  striking  characteristic 
of  this  early  spring  visitor,  namely,  the  rank,  offensive,  carrion  odor  that  ema- 
nates from  it.  Skunk-cabbage  is  one  of  the  very  earliest  of  our  spring  flowers, 
appearing  in  February  or  March,  but  it  is  safe  to  say  that  It  is  not  likely  to 
suffer  extermination  at  the  hands  of  the  enthusiastic  gatherer  of  spring  flowers. 
In  the  latitude  of  Washington  skunk-cabbage  has  been  known  to  be  in  flower  In 
December. 

It  is  a  curious  plant,  with  Its  hood-shaped,  purplish  striped  flowers  appearing 
before  the  leaves.  It  belongs  to  the  arum  family  (Aracese)  and  Is  a  perennial. 
The  "  flower  "  is  in  the  form  of  a  thick,  ovate,  swollen  spathe,  about  3  to  6 
Inches  in  height,  the  top  pointed  and  curved  inward,  spotted  and  striped  with 
purple  and  yellowish  green.  The  spathe  is  not  open  like  that  of  the  wild  turnip 
or  calla  lily,  to  which  family  this  plant  also  belongs,  but  the  edges  are  rolled 
Inward,  completely  hiding  the  spadlx.  In  this  plant  the  spadix  is  not  spike- 
like,  as  in  the  wild  turnip,  but  is  generally  somewhat  globular,  entirely  covered 
with  the  numerous,  dull-purple  flowers.  (PI.  I,  fig.  2.)  After  the  fruit  has 
ripened  the  spadix  will  be  found  to  have  grown  considerably,  the  spathe  mean- 
time having  decayed. 

The  leaves,  which  appear  after  the  flower,  are  numerous  and  very  large, 
about  1  to  3  feet  in  length  and  about  1  foot  in  width ;  they  are  thin  in  texture, 
but  prominently  nerved  with  fleshy  nerves,  and  are  borne  on  deeply  channeled 
stems. 

Description  of  rootstock. — Skunk-cabbage  has  a  thick,  straight,  reddish  brown 
rootstock,  from  3  to  5  inches  long,  and  about  2  inches  in  diameter,  and  having 
a  whorl  of  crowded  fleshy  roots  (PL  I,  fig.  2)  which  penetrate  the  soil  to  con- 
siderable depth.  The  dried  article  of  commerce  consists  of  either  the  entire 
rootstock  and  roots,  which  are  dark  brown  and  wrinkled  on  the  outside, 
whitish  and  starchy  within,  or  of  very  much  compressed,  wrinkled,  transverse 
slices.  When  bruised,  the  root  has  the  characteristic  fetid  odor  of  the  plant 
and  possesses  a  sharp  acrid  taste,  both  of  which  become  less  the  longer  the  root 
is  kept. 

Collection,  prices,  and  uses. — ^The  rootstock  of  skunk-cabbage  should  be  col- 
lected early  in  spring,  soon  after  the  api)earance  of  the  flower,  or  after  the 
seeds  have  ripened,  in  August  or  September.  It  should  be  carefully  dried, 
either  in  its  entire  state  or  deprived  of  the  roots  and  cut  into  transverse 
slices.  Skunk-<*abbage  loses  its  odor  and  acridity  with  age,  and  should  there- 
fore not  be  kept  longer  than  one  season.  The  range  of  prices  is  from  4  to  7 
cents  a  pound. 

Skunk-cabbage,  oflicial  from  1820  to  1880,  Is  used  in  affections  of  the  respira- 
tory organs,  in  nervous  disorders,  rheumatism,  and  dropsical  complaints. 
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SWEET-FLAG. 

Acorus  calamus  L. 

PharmacopCBial  name. — Calamus. 

Other  common  names. — Sweet  cane,  sweet  grass,  sweet  myrtle,  sweet  nisli, 
sweet  sedge,  sweet  segg,  sweetroot,  cinnamon-sedge,  myrtle-flag,  myrtle-grass, 
myrtle-sedge,  beewort 

Habitat  and  range. — ^Thls  plant  frequents  wet  and  muddy  places  and  borders 
of  streams  from  Nova  Scotia  to  Minnesota,  southward  to  Florida  and  Texas, 
also  occurring  in  Europe  and  Asia.  It  is  usually  partly  immersed  in  water,  and 
is  generally  found  in  company  with  the  cat-tail  and  other  water-loving  8pecie<« 
of  flag. 

Description  of  plant — ^The  swordlilte  leaves  of  the  sweet-flag  resemble  those 
of  other  flags  so  much  that  before  the  plant  is  in  flower  it  is  difficult  to  recog- 
nize simply  by  the  appearance  of  its  leaves.  The  leaves  of  the  blue  flag  or 
**  poison-flag,''  as  it  has  been  called,  are  very  similar  to  those  of  the  sweet-flag, 
and  this  resemblance  often  leads  to  cases  of  poisoning  among  children  who 
thus  mistake  one  for  the  other.  However,  as  the  leaves  of  the  sweet-flag  are 
fragrant,  the  odor  will  be  a  means  of  recognizing  It  Of  course  when  the  sweet- 
flag  is  in  flower  the  identification  of  the  plant  is  easy. 

The  sheathing  leaves  of  this  native  perennial,  which  belongs  to  the  arum 
family  (Aracese),  are  from  2  to  6  feet  in  height  and  about  1  inch  in  width; 
they  are  sharp  pointed  and  have  a  ridged  midrib  running  their  entire  length. 
The  flowering  head,  produced  from  the  side  of  the  stalk,  consists  of  a  flesby 
spike  sometimes  3^  inches  long  and  about  one-half  inch  in  thickness,  closely 
covered  with  very  small  greenish  yellow  flowers,  which  appear  from  May  to 
July.     (PI.  I,  fig.  3.) 

Description  of  rootstock. — ^The  long,  creeping  rootstock  of  the  sweet-fla^  la 
thick  and  fleshy,  somewhat  spongy,  and  producing  numerous  rootleta  (PI.  I, 
flg.  3.)  The  odor  Is  very  aromatic  and  agreeable,  and  the  taste  pungent  and 
bitter.  The  dried  article,  as  found  in  the  stores,  consists  of  entire  or  split 
pieces  of  various  lengths,  from  3  to  6  inches,  light  brown  on  the  outside  with 
blackish  spots,  sharply  w^rinkled  lengthwise,  the  upper  surface  marked  obliquely 
with  dark  leaf  scars,  and  the  lower  surface  showing  many  small  circular  scars. 
which,  at  first  glance,  give  one  the  impression  that  the  root  is  worm-eaten,  but 
which  are  the  remains  of  rootlets  that  have  been  removed  from  the  rootstock. 
Internally  the  rootstock  is  whitish  and  of  a  spongy  texture.  The  aromatic  odor 
and  [mngent,  bitter  taste  are  retained  in  the  dried  article. 

Collection,  prices,  and  uses. — ^The  United  States  PharmacopGeia  directs  that 
the  unpeeled  rhizome,  or  rootstock,  be  used.  It  Is  collected  either  in  <^rly 
spring  or  late  in  autumn.  It  is  pulled  or  grubbed  from  the  soft  earth,  freed 
from  adhering  dirt,  and  the  rootlets  removed,  as  these  are  not  so  aronuitic  and 
more  bitter.  The  rootstock  is  then  carefully  dried,  sometimes  by  means  of 
moderate  heat.  Sweet-flag  deteriorates  with  age  and  is  subject  to  the  attacks 
of  w^orms.    It  loses  about  three-fourths  of  its  weight  In  drying. 

Some  of  the  sweet-flag  root  found  in  commerce  consists  of  handsome  white 
piecea  These  usually  come  from  Germany,  and  have  been  peeled  before  drying. 
but  they  are  not  so  strong  and  aromatic  as  the  unpeeled  roots.  Unpeeled  sweet- 
flag  root  brings  from  3  to  6  cents  a  pound. 

Sweet-flag  is  employed  as  an  aromatic  stimulant  and  tonic  in  feeble  digesticm. 
The  dried  root  is  frequently  chewed  for  the  relief  of  dyspepsia. 
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CHAMAELIRIUM,  OR   HELONIAS. 

Chamaelirium  luteum  (L.)  A.  Gray. 

Synonym, — Helonias  dioica  Pursh. 

Other  common  names. — Unlcorn-root,  false  unlcorn-root,  blazingstar,  drooping 
starwort,  starwort,  devirs-bit,  unlcorn*8-hom. 

In  order  to  avoid  the  existing  confusion  of  common  names  of  tills  plant,  it  is 
most  desirable  to  use  the  scientific  names  Chamaelirium  or  Helonias  exclu- 
sively. Chamaelirium  is  the  most  recent  botanical  designation  and  will  be  used 
throughout  this  article,  but  the  synonym  Helonias  is  a  name  very  frequently 
employed  by  the  drug  trade.  The  plant  with  which  it  is  so  much  confused, 
Aletria  farinosa,  will  also  be  designated  throughout  by  its  generic  name,  Aletris. 
Habitat  and  range, — This  native  plant  is  found  in  open  woods  from  Massa- 
chusetts to  Michigan,  south  to  Florida  and  Arkansas. 

Description  of  plant, — Chamaelirium  and  Aletris  (Aletris  farinosa)  have  long 
been  confused  by  drug  collectors  and  others,  owing  undoubtedly  to  the  trans- 
position of  some  of  their  similar  common  names,  such  as  **  starwort "  and 
"  stargrass."  The  plants  can  scarcely  be  said  to  resemble  each  other,  however, 
except  perhaps  in  their  general  habit  of  growth.     (See  PI.  II,  figs.  1  and  2.) 

The  male  and  female  flowers  of  Chamaelirium  are  borne  on  separate  plants, 
and. in  this  respect  are  entirely  different  from  Aletris;  neither  do  the  flowers 
resemble  those  of  Aletris.  ♦ 

Chamaelirium  is  an  erect,  somewhat  fleshy  herb,,  perennial,  and  belongs  to 
the  bunchflower  family  (Melanthiacese).  The  male  plant  grows  to  a  height 
of  from  1^  to  2i  feet,  and  the  female  plant  is  sometimes  4  feet  tall  and  is  also 
more  leafy. 

The  plants  have  both  basal  and  stem  leaves,  whereas  Aletris  has  only  the 
basal  leaves.  The  basal  leaves  of  Chamaelirium  are  broad  and  blunt  at  the 
top,  narrowing  toward  the  base  Into  a  long  stem ;  they  are  sometimes  so  much 
broadened  at  the  top  that  they  may  be  characterized  as  spoon  shaped,  and  are 
from  2  to  8  inches  long  and  from  one-half  to  1^  inches  wide.  The  stem  leaves 
are  lance  shaped  and  sharp  pointed,  on  short  stems  or  stemless.  (Pi.  II,  fig.  1.) 
The  white  starry  flowers  of  Chamaelirium  are  produced  from  June  to  July, 
those  of  the  male  plant  being  borne  in  nodding,  graceful,  plumelike  spikes  3  to 
9  inches  long  (PI.  II,  fig.  1)  and  those  of  the  female  plant  in  erect  spikes. 
The  many-seeded  capsule  is  oblong,  opening  by  three  valves  at  the  apex. 

Another  species  is  now  recognized,  Chamaelirium  ohovale  Small,  which  seems 
to  differ  chiefiy  in  having  larger  fiowers  and  obovoid  capsules. 

Description  of  rootstock. — The  rootstock  of  Chamaelirium  does  not  in  the 
least  resemble  that  of  Aletris,  with  which  it  is  so  generally  confused.  It  is  from 
one-half  to  2  inches  in  length,  generally  cun'ed  upward  at  one  end  in  the  form 
of  a  horn  ( whence  the  common  name,  "  unicorn  " )  and  having  the  appearance 
of  having  been  bitten  oft.  (PI.  II,  fig.  1.)  It  is  of  a  dark-brown  color,  with 
fine  transverse  wrinkles,  rough,  on  the  upper  surface  showing  a  few  stem  scars, 
and  giving  off  from  all  sides  numerous  brown  fibrous  rootlets.  The  more  recent 
rootlets  have  a  soft  outer  covering,  which  in  the  older  rootlets  tias  worn  away, 
leaving  the  fine  but  tough  and  woody  whitish  center.  The  rootlets  penetrate 
to  the  central  part  of  the  rootstock,  and  this  serves  as  a  distinguishing  character 
from  Aletris,  as  a  transverse  section  of  Chamaelirium  very  plainly  shows  these 
fibers  extending  some  distance  within  the  rootstock.  Furthermore,  the  root- 
stock  of  Chamaelirium  exhibits  a  number  of  small  holes  wherever  these  rootlets 
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have  broken  off,  giving  it  the  appearance  of  having  become  **  wormy."  It 
Is  hard  and  horny  within  and  has  a  peculiar  odor  and  a  very  bitter,  disagreeable 
taste,  whereas  Aletris  is  not  at  all  bitter. 

Collection,  prices,  and  uses, — Chamaelirium  should  be  collected  In  autumn. 
The  prices  paid  to  collectors  may  be  said  to  range  from  about  30  to  45  cents  a 
pound.  In  the  fall  of  1906  a  scarcity  of  this  root  was  reported.  As  already 
indicated,  Chamaelirium  and  Aletris  are  often  gathered  and  mistaken  for  each 
other  by  collectors,  but,  as  will  be  seen  from  the  preceding  description,  there  is 
really  no  excuse  for  such  error. 

From  the  confusion  that  has  existed  properties  peculiar  to  the  one  plant  have 
also  been  attributed  to  the  other,  but  it  seems  now  generally  agreed  that 
Chamaelirium  is  of  use  especially  as  a  tonic  in  derangements  of  women. 

AMERICAN    HELLEBORE. 
Veratrum  viride  Ait 

Pharmacopmal  name. — Veratrum. 

Other  common  names, — True  veratrum,  green  veratrum,  American  veratrum. 
green  hellebore,  swamp-hellebore,  big  hellebore,  false  hellebore,  bear-com, 
bugbane,  bugwort,  devil's-bite,  earth-gall,  Indian  poke,  itchweed,  ticl^leweed. 
duckretter. 

Habitat  and  range. — American  hellebore  is  native  In  rich  wet  woods,  swamps, 
and  wet  meadows,  its  range  extending  from  Canada,  Alaska,  and  Minnesota 
south  to  Georgia. 

Description  of  plant. — Early  in  spring,  usually  in  company  with  the  skunk- 
cabbage,  the  large,  bright-green  leaves  of  American  hellelx>re  make  their 
way  through  the  soil,  their  straight,  erect  leaf  spears  forming  a  conspicuous 
feature  of  the  yet  scanty  spring  vegetation.  Later  in  the  season  a  stout  and 
erect  leafy  stem  is  sent  up,  sometimes  growing  as  tall  as  6  feet.  It  is  solid  and 
round,  pale  green,  very  leafy,  and  closely  surrounded  by  the  sheathing  bases  of 
the  leaves,  unbranched  except  in  the  flowering  head.  The  leaves  are  hairy, 
prominently  nerved,  folded  or  pleated  like  a  fan.  They  have  no  stems,  but 
their  bases  encircle  or  sheathe  the  main  stalk,  and  are  very  large,  especially  tbe 
lower  ones,  which  are  from  6  to  12  inches  in  length,  from  3  to  6  inches  in  width. 
and  broadly  oval.  As  they  approach  the  top  of  the  plant  the  leaves  become 
narrower.  The  flowers,  which  appear  from  May  to  July,  are  greenish  yellow 
and  numerous,  and  are  borne  in  rather  open  clusters.  American  hellebore  be- 
longs to  the  bunchflower  family  (Melanthiacea^)  and  is  a  perenniaL 

This  species  is  a  very  near  relative  of  the  European  white  hellebore  {Vera- 
trum album  L.),  and  in  fact  has  by  some  been  regarded  as  identical  with  it,  or 
at  least  as  a  variety  of  it.  It  is  taller  than  V.  album  and  has  narrower  leaves 
and  greener  flowers.  Both  species  are  official  in  the  United  States  Pharmaoo- 
poeia. 

Description  of  rootstock. — ^The  fresh  rootstock  of  American  hellebore  is  ovoid 
or  obconical,  upright,  thick,  and  fleshy,  the  upper  part  of  it  arranged  in  layers, 
the  lower  part  of  it  more  solid,  and  producing  numerous  whitish  roots  from  all 
sides.  In  the  fresh  state  it  has  a  rather  strong,  disagreeable  odor.  As  found 
in  commerce,  American  hellebore  rootstock  is  sometimes  entire,  but  more  gen- 
erally sliced,  and  is  of  a  light-brown  or  dark-brown  color  externally  and  Inter- 
nally yellowish  white;  the  roots,  which  are  from  4  to  8  inches  long,  have  a 
shriveled  appearance,  and  are  brown  or  yellowish.    There  Is  no  odor  to  the 
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dried  rootntock.  but  when  powdered  it  cuuites  violeut  sneezing.    Tbe  rootatouk, 
which  huH  a  bitter  and  very  ac-rld  taste,  Is  polsonoua. 

Collection,  prices,  and  ii»e*. — ^Amerloan  hellebore  slioiild  l>e  dug  In  nutuniii 
after  the  leaves  have  died,  and  washed  and  carefully  dried,  eltber  in  the  witole 
state  or  sliced  in  varlouH  ways.  It  deteriorates  with  age,  Htid  should  therefore 
not  be  kept  longer  than  a  year. 

The  adulterntlons  Rouiet linen  luet  with  are  the  rootstocki<  of  related  plants, 
and  the  skunk-cabbage  Is  also  occasionally  found  mixed  wltb  It.  but  this  Is  prob- 
ably unintentional,  as  the  two  plants  usually  grow  elose  togetlier. 

CollectocH  of  AniericBB  bellelwre 
root  receive  from  about  3  to  10  cents 
a  pound. 

American  hellebore,  offlcial  In  tbe 
I'nited  States  Fharuacopteia,  is  an 
acrid,  narcotli?  poison,  and  haw 
emetic,  diaphoretic,  and  sedative 
properties. 


ilelrii  fariiniiii  L. 


•1. — StargrasB. 


Other  (iimiiioii   iini 
blaKlngstar,    mealy 
wort,  unlcorn-root.  true  unicorn-rooL 
unicora-plant,    unicorn's- liom,    coUc- 
root,     devil's  bit,    ague-grass,     ague 
root,  aloe-root,   crow -corn,  huakwort 

A  glance  at  these  common  naiueH 
will  show  many  that  have  been  a[> 
piled  to  other  t>l>i>>ts,  espertayy  to 
('hamaellrlum.  «ith  which  Aletrls  Is 
HO  much  confused.  In  order  to  guard 
,-igalnst  this  <'onruBlon  as  much  as 
poHslble.  it  is  iiest  uot  to  use  the  com- 
mon names  of  this  plant  at  all.  re- 
ferring to  It  only  by  lt'<  generic  name, 
Aletrls. 

Habit  and  range. — Aletrls  wcurs  In 
dry.  generally  sandy  soil,  from  Maint> 
to  Minnesota.  Florida,  and  Tennessee. 

Descripliuii  of  plant.—\s  stilted  under  Chamaeilriuni,  this  plant  is  often 
confused  with  the  fonuer  b.i'  nillectors  and  others,  although  there  seems  to 
l»e  no  good  reason  why  this  should  t)e  so.  The  plants  do  not  resemble  eat'h 
other  except  In  habit  of  growth  (see  PL  II.  Bgs.  1  and  2),  and  tbe  trouble 
undoubtedly  arose  from  a  confusion  of  the  somewhat  similar  common  names 
of  the  plants,  as,  for  Instance,  "stai^rass"  and  "  star  wort" 

Aletris  may  be  at  once  distinguished  by  the  grasNlIke  leaves,  which  spread 
out  on  the  ground  In  tbe  form  of  a  star,  and  by  tbe  slender  spikes  of  rough, 
mealy   flowers. 

Thla  native  perennial,  belonging  to  the  ill.v  family  ( lL.il lacere) ,  la  an  erect. 
Blender  herb.  1}  to  3  feet  tall,  wltb  basal  leaves  only.  These  leaves  are 
^asslike,  from  2  to  S  Indies  long,  and  have  a  yellowish  green  or  wUlow- 
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green  color.  Ab  already  stated,  they  surround  the  base  of  the  stem  in  the 
form  of  a  star.  Instead  of  stem  leaves,  there  are  very  small,  leaflike  bractts 
placed  at  some  distance  apart  on  the  stem.  From  May  to  .July  the  erect 
flowering  spike,  from  4  to  12  inches  long,  is  produced,  bearing  white,  urn- 
shaped  flowers,  sometimes  tinged  with  yellow  at  the  apex,  and  having  a  rough, 
wrinkled  and  mealy  appearanca  (PI.  II,  fig.  2.)  The  seed  capsule  is  ovoid, 
opening  by  three  valves,  and  containing  many  seeds.  When  the  flowers  hi 
the  spike  are  still  In  bud,  there  is  a  suggestion  of  resemblance  to  the  fonale 
spike  of  Chamaelirium  with  its  fruit  half  formed. 

Several  other  species  are  recognized  by  botanists,  namely,  Aletris  aurea  Walt, 
A.  lutea  Small,  and  A,  ohovata  Nash,  but  aside  from  the  flowers,  which  in  aurea 
and  lutea  are  yellow,  and  slight  variations  in  form,  such  as  a  more  contracted 
perianth,  the  differences  are  not  so  pronounced  that  the  lilants  would  require  a 
detailed  description  here.  They  have  undoubtedly  been  collected  with  Aletrig 
farinosa  for  years,  and  are  sufiiciently  like  it  to  he  readily  recognized. 

Description  of  root  stock. — Not  only  have  the  plants  of  Aletris  and  Chamae- 
lirium been  confused,  but  the  rootstocks  as  well.  There  is,  however,  no  re- 
semblance between  them.. 

Aletris  has  a  horizontal  rootstock  from  one-half  to  1^  inches  in  length,  rough 
and  scaly,  and  almost  completely  hidden  by  the  fibrous  roots  and  remains  of  the 
basal  leaves.  Upon  close  examination  the  scars  of  former  leaf  stems  may  he 
seen  along  the  upper  surface.  The  rootlets  are  from  2  to  10  inches  in  length, 
those  of  recent  growth  whitish  and  covered  with  several  layers  of  epidermis 
which  gradually  peel  off,  and  the  older  rootlets  of  the  rootstock  showing  thls« 
epidermis  already  scaled  off,  leaving  only  the  hard,  brown,  woody  center.  The 
rootstock  in  commerce  almost  invariably  shows  at  one  end  a  tuft  of  the  remains 
of  the  basal  leaves,  which  do  not  lose  their  green  color.  It  is  grayish  brown 
outside,  whitish  within,  and  breaks  w^ith  a  mealy  fracture.  It  has  no  odor,  and 
a  starchy  taste,  followed  by  some  acridity,  hut  no  hitterncas. 

Collection,  prices^  and  uses.^-AletrlB  should  be  collected  in  autumn,  and  there 
Is  no  reason  why  collectors  should  make  the  .c^lnmon  mistake  of  confusing 
Aletris  with  Chamaelirium.  By  comparing  the  description  of  Aletris  with  that 
of  Chamaelirium,  it  will  be  seen  that  there  is  scarcely  any  resemblance. 
Aletris  ranges  from  80  to  40  cents  a  pound. 

As  Indicated  under  Chamaelirium,  the  medicinal  properties  have  also  been 
considered  the  same  In  both  plants,  but  Aletris  is  now  regarded  of  value  chiefly 
in  digestive  troubles.  Aletris  was  official  in  the  United  States  Pharmacopoeia 
from  1820  to  1870. 

BETIIROOT. 

Trillium  erect  urn  L. 

Other  common  names. — Trillium,  red  trilllum,  purple  trillium,  ill-scented  trll- 
lium,  birthroot,  birthwort,  bathwort,  bathflower,  red  wake-robin,  purple  wake- 
robin,  ill-scented  wake-robin,  red-benjamin,  bumblebee-root  daffydown-<lilly, 
dishcloth,  Indian  balm,  Indian  shamrock,  nosebleed,  squawflower,  squawroot. 
wood-lily,  true-love,  orange-blossom.  Many  of  these  names  are  applied  also  to 
other  species  of  Trillium. 

Habitat  and  range. — Bethroot  is  a  native  plant  growing  in  rich  soil  in  damp. 
shady  woods  from  Canada  south  to  Tennessee  and  Missouri. 

Description  of  plarit. — This  plant  is  a  perennial  belonging  to  the  lily-of-thc*- 
valley  family  (Convallariaceie).  It  is  a  low  growing  plant,  from  about  8  to 
16  inches  in  height,  with  a  rather  stout  stem,  having  three  leaves  arranged  In 
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a  whorl  near  the  top.  These  leaves  are  broadly  ovate,  almost  circular  in  out- 
line, sharp  pointed  at  the  apex  and  narrowed  at  the  base,  3  to  7  inches  long 
and  about  as  wide,  and  practically  stemless. 

Not  only  the  leaves  of  this  plant,  but  the  flowers  and  parts  of  the  flowers 
are  arranged  in  threes,  and  this  feature  will  serve  to  identify  the  plant. 
(PL  I,  fig.  4.)  The  solitary  terminal  flower  of  bethroot  has  three  sepals  and 
three  petals,  both  more  or  less  lance  shaped  and  spreading,  the  former  greenish, 
and  the  petals,  which  are  li  inches  long  and  one-half  inch  wide,  are  sometimes 
dark  purpl^  pink,  greenish,  or  white.  The  flower  has  an  unpleasant  odor.  It 
appears  from  April  to  June  and  is  followed  later  In  the  season  by  an  oval, 
reddish  berry. 

Various  other  species  of  Trillium  are  used  In  medicine,  possessing  properties 
similar  to  those  of  the  species  under  consideration.  These  are  also  very  similar 
in  appearance  to  Trillium  ereciinn. 

Description  of  root. — Bethroot  (PI.  I,  fig.  4),  as  found  in  the  stores,  is  short 
and  thick,  of  a  light-brown  color  externally,  whitish  or  yellowish  inside,  some- 
what globular  or  oblong  in  shape,  and  covered  all  around  with  numerous  pale- 
brown,  shriveled  rootlets.  The  top  of  the  root  generally  shows  a  succession  of 
fine  circles  or  rings,  and  usually  bears  the  remains  of  stem  bases. 

The  root  has  a  slight  odor,  and  is  at  first  sweetish  and  astringent,  followed  by 
a  bitter  and  acrid  taste.    When  chewed  it  causes  a  flow  of  saliva. 

Collection,  prices,  and  uses. — Bethroot  is  generally  collected  toward  the  close 
of  summer.    The  price  ranges  from  7  to  10  cents  a  pound. 

It  was  much  esteemed  as  a  remedy  among  the  Indians  and  early  settlers. 
Its  present  use  is  that  of  an  astringent,  tonic,  and  alterative,  and  also  that  of 
an  expectorant. 

WILD    YAM. 

Diasvorea  villosa  L. 

Other  common  names. — Dioscorea,  colicroot,  rheumatism-root,  devirs-bones. 

Habitat  and  range. — Wild  yam  grows  in  moist  thickets,  trailing  over  adjacent 
shrubs  and  bushes,  its  range  en  tending  from  Rhode  Island  to  Minnesota,  south 
to  Florida  and  Texas.  It  is  most  common  in  the  central  and  southern  portions 
of  the  UnTted  States. 

Description  of  plant. — This  native  i)erennial  vine  is  similar  to  and  belongs 
to  the  same  family  as  the  well-known  cinnamon  vine  of  the  gardens — namely, 
the  yam  family  (Dioscoreacea?).  It  attains  a  length  of  about  15  feet,  the 
stem  smooth,  the  leaves  heart  shaped  aiid  2  to  0  Inches  long  by  1  to  4  inches 
wide. 

The  leaves,  which  are  borne  on  long,  slender  stems,  are  thin,  green,  and 
smooth  on  the  upper  surface,  paler  and  rather  thickly  hairy  on  the  under  sur- 
face. The  small  greenish  yellow  flowers  are  produced  from  Jime  to  July,  the 
male  flowers  borne  in  drooping  clusters  about  3  to  0  Inches  long,  and  the  female 
flowers  In  drooping  spikelike  heads.  The  fruit,  which  is  in  the  form  of  a  dry, 
membranous,  3-wlnged,  yellowish^  green  capsule,  ripens  about  September  and 
remains  on  the  vine  for  some  time  during  the  winter.     (PI.  II,  fig.  3.) 

Growing  farther  south  than  the  si)ecies  above  mentioned  is  a  variety  for 
which  the  name  glabra  has  been  suggested. 

According  to  C.  G.  Lloyd  (King's  American  Dispensatory,  Vol.  I,  1898), 
there  Is  a  variety  of  Dioscorea  villosa  the  root  of  which  first  made  its  appear- 
ance among  the  true  yam  roots  of  commerce,  and  which  was  so  dififerent  In 
form  that  It  was  rejected  as  an  adulteration.  The  plant,  however,  from 
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which  the  false  root  was  derived  was  found  upon  investigation  to  be  almost 
identical  with  the  true  yaiu,  except  that  the  leaves  were  jierfectly  smooth,  lack- 
ing the  hairiness  on  the  under  surface  of  the  leaf  which  Is  characteristic  of 
the  true  wild  yam.  The  false  variety  also  differs  in  its  habit  of  gro\ii:h,  not 
growing  in  dense  clumps  like  the  true  wild  yam,  but  generally  isolated.  The 
root  of  the  variety,  however,  is  quite  distinct  from  that  of  the  true  wild  yam, 
being  much  more  knotty.  Lloyd  states  further  that  the  hairiness  or  lack  of 
hairiness  on  the  under  side  of  the  leaf  is  a  certain  indication  as  to  the  form 
of  the  root 

Lloyd,  recognizing  the  necessity  of  classifying  these  t\i-o  yam  roots  of  com- 
merce, has  designated  the  smooth- leaved  variety  as  Dioscorea  iHUo9a  var. 
glabra. 

Deacriptiofi  of  rootfftocks. — ^The  rootstock  of  the  true  wild  yam  (PI.  II,  flg,  3) 
runs  horizontally  underneath  the  surface  of  the  ground.  As  found  in  commerce, 
it  i?onsists  of  very  hard  pieces,  (5  inches  and  sometimes  2  feet  in  length,  but 
only  about  one-fourth  or  one-half  of  an  inch  in  diameter,  twisted,  covered  with  a 
thin  brown  bark,  whitish  within,  and  showing  stem  scars  almost  an  inch  apart 
on  the  upper  surface,  small  protuberances  on  the  sides,  and  numerous  rather 
wiry  rootlets  on  the  lower  surface. 

The  false  wild  yam,  on  the  other  hand,  has  a  much  heavier,  rough,  knotty 
rootstock,  with  thick  branches  from  1  inch  to  3  inches  long,  the  upper  surface 
covered  with  crowded  stem  scars  and  the  lower  side  furnished  with  stout  wiry 
rootlets.     Within  it  is  similar  to  the  true  yam  root. 

Collection,  prices,  and  uses,— The  roots  are  generally  collected  in  autumn, 
and  bring  from  21  to  4  cents  a  pound.  Wild  yam  is  said  to  pos-sess  expectorant 
properties  and  to  promote  perspiration,  and  in  large  doses  proving  emetic.  It 
has  been  employed  in  bilious  colic,  and  by  the  negroes  in  the  SSouth  in  the 
treatment  of  muscular  rheumatism. 

BLUE   FLAG. 

i 

Iris  versicolor  L. 

Other  common  names. — Iris,  flag-lily,  liver-lily,  snake-lily,  poison-flag,  water- 
flag,  American  fleur-de-lis  or  flower-de-luce.  m 

Habitat  and  range. — Blue  flag  delights  in  wet,  swampy  localities,  making  its 
home  in  marshes,  thickets,  and  wet  meadows  from  Newfoundland  to  Manitoba, 
south  to  Florida  and  Arkansas. 

Description  of  plant. — ^The  flowers  of  all  of  the  species  belonging  to  this 
genus  are  similar,  and  are  readily  recognized  by  their  rather  peculiar  form,  the 
three  outer  segments  or  parts  reflexed  or  turned  back  and  the  three  inner  seg- 
ments standing  erect. 

Blue  flag  is  about  2  to  3  feet  in  height,  with  an  erect  stem  sometimes  branched 
near  the  top,  and  sword-shaped  leaves  which  are  shorter  than  the  stem,  from 
one-half  to  1  inch  in  width,  showing  a  slight  grayish  "bloom,*'  and  sheathing 
at  the  base.  This  plant  is  a  perennial  belonging  to  the  iris  family  (Iridacece), 
and  Is  a  native  of  this  country.  June  is  generally  regarded  as  the  month  for 
the  flowering  of  the  blue  flag,  although  it  may  be  said  to  be  in  flower  from  May 
to  July,  depending  on  the  locality.  The  flowers  are  large  and  very  handsome, 
each  stem  bearing  from  two  to  six  or  more.  They  consist  of  six  segments  or 
parts,  the  three  outer  ones  turned  back  and  the  three  inner  ones  erect  and 
much  smaller.     (PI.   II,   flg.   4.)     The  flowers  are  usually  purpiish  blue,  the 

claw,"  or  narrow  base  of  the  segments,  variegated  with  yellow,  green,  or 
white  and  marked  with  purple  veins. 
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AH  of  the  species  belonging  to  this  genus  are  more  or  less  variegated  In  color ; 
hence  the  name  "  iris/'  meaning  "  rainbow,"  and  the  si)ecific  name  **  versicolor,", 
meaning  "various  colors."  The  name  ''iwison-flag"  has  been  applied  to  it  on 
account  of  the  i)oisonous  effect  it  has  produced  in  children,  who,  owing  to  the 
close  resemblance  of  the  plants  before  reaching  the  flowering  stage,  sometimes 
mistake  it  for  sweet-flag. 

The  seed  capsule  is  oblong,  about  1^  inches  long,   and  contains  numerous 

Description  of  root8tock.-=-Blue  flag  has  a  thick,  fleshy,  horizontal  rootstock, 
branched,  and  producing  long  flbrous  roots.  (PI.  II,  fig.  4.)  It  resembles 
sweet-flag  (Calamus),  and  bus  been  mistaken  for  it.  The  sections  of  the  root- 
stock  of  blue  flag,  however,  are  flattened  above  and  rounded  below ;  the  scar** 
of  the  leaf  sheaths  are  in  the  form  of  rings,  whereas  in  sweet-flag  the  root- 
stock  is  cylindrical  and  the  scars  left  by  the  leaf  sheaths  are  obliquely  trans- 
verse. Furthermore,  there  is  a  difference  in  the  arrangement  of  the  roots  on 
the  rodtstock,  the  scars  left  by  the  roots  in  blue  flag  being  close  together  gen- 
erally nearer  the  larger  end,  while  in  sweet-flag  the  disposition  of  the  roots 
along  the  rootstock  is  quite  regular.  Blue  flag  is  grayish  brown  on  the  outsido 
when  dried,  and  sweet-flag  is  light  brown  or  fawn  colored.  Blue  flag  has  no 
well-marked  odor,  and  the  taste  is  acrid  and  nauseous,  and  in  sweet-flag  there 
is  a  pleasant  odor  and  bitter,  pungent  taste. 

CollectioHy  prices,  and  uses. — Blue  flag  is  collected  in  autumn,  and  usually 
brings  from  about  7  to  10  cents  a  pound.  Great  scarcity  of  blue  flag  root  was 
reported  from  the  producing  disti'icts  in  the  autumn  of  1906.  It  is  an  old 
remedy,  the  Indians  esteeming  it  highly  in  stomach  troubles,  and  it  is  said  that 
it  was  sometimes  cultivated  by  them  in  near-by  ponds  on  account  of  its  medic- 
inal value.  It  has  also  been  used  as  a  domestic  remedy,  and  is  regarded  as 
an  alterative,  diuretic,  and  purgative.  It  was  oflicial  in  the  United  States 
PharmacoiKBia  of  1890. 

lady's-slipper. 
(1)   Ctfpripedium  hirsutum  Mill,  and  (2)  Cypripedium  parviflorum  Salisb. 

Synonym, —  (1)   Cypripedium  puhescens  Wilkl. 

Pharmacopceial  name. — Cypripedium. 

Other  common  names, — (1)  Large  yellow  lady's-slipper,  yellow  lady's-slipper, 
yellow  moccasin-flower,  Venus'-shoe,  Venus'-oup,  yell(>\>  Indian-shoe,  American 
valerian,  nerve-root,  male  nervine,  yellow  Noah's-ark,  yellows,  monkey-flower, 
umbil-root,  yellow  umbil ;    (2)  small  yellow  lady's-slipper. 

Habitat  and  range. — Both  of  these  native  species  frequent  bogs  and  wet 
places  in  deep  shady  woods  and  thicket^.  The  large  yellow  lady's-slipper  may 
be  found  from  Nova  Scotia  south  to  Alabama  and  west  to  Nebraska  and  Mis- 
souri. The  range  for  the  small  yellow  lady's-slipper  extends  from  Newfound- 
land south  along  the  mountains  to  Georgia,  and  west  to  Missouri,  Washington, 
and  British  Columbia. 

Description  of  plants, — The  orchid  family  (Orchidacejp),  to  which  the  lady's- 
slippers  belong,  boasts  of  many  beautiful,  showy,  and  curious  species,  and  the 
lady's-slipper  is  no  exception.  There  are  several  other  plants  to  which  tlie 
name  lady's-slipper  has  been  applied,  but  one  glance  at  tlie  peculiar- structure  of 
the  flowers  In  the  species  under  consideration,  as  shown  in  the  illustration 
(PI.  Ill,  flg.  1),  will  enable  anyone  to  recognize  them  as  soon  as  seen. 

The  particular  species  of  lady's-slipper  under  consideration  in  this  article  do 
not  differ  very  materially  from  each  other.  Both  are  perennials,  growing  from 
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1  to  about  2  feet  In  height,  with  rather  large  leaves  and  with  yellow  flowers 
.  more  or  less  marked  with  purple,  the  main  difference  being  that  in  hinuium  the 
flower  is  larger  and  pale  yellow,  while  in  parviflorum  the  flower  is  small,  bright 
yellow,  and  perhaps  more  prominently  striped  and  spotted  with  purple.  The 
stem,  leaves,  and  inside  of  corolla  or  lip  are  somewhat  hairy  in  the  large  yellow 
lady's-slipper,  but  not  in  the  small  yellow  lady's-slipper.  These  hairs  are  said 
to  be  irritating  to  some  people,  in  whom  they  cause  an  eruption  of  the  skin. 

The  leaves  of  the  lady's-slipper  vary  in  size  from  2  to  6  inches  in  length 
and  from  1  to  3  inches  in  width,  and  are  broadly  oval  or  elliptic,  sharp  pointed, 
with  numerous  parallel  veins,  and  sheathing  at  the  base,  somewhat  hairy  in  the 
large  lady's-slipper.  The  solitary  terminal  flower,  which  appears  from  May  to 
June,  is  very  showy  and  curiously  formed,  the  lip  being  the  most  prominent 
part  This  lip  looks  like  an  inflated  bag  (1  to  2  inches  long  in  the  large  lady's- 
slipper),  pale  yellow  or  bright  yellow  in  color,  variously  striped  and  blotched 
with  purple.  The  other  parts  of  the  flower  are  greenish  or  yellowish,  with 
purple  stripes,  and  the  petals  are  usually  twisted. 

Description  of  rootstock. — ^The  rootstock  is  of  horizontal  growth,  crooked, 
fleshy,  and  with  numerous  wavy,  fibrous  roots.  (PI.  Ill,  fig.  1.)  As  found  in 
commerce,  the  rootstocks  are  from  1  to  4  inches  in  length,  about  an  eighth  of  nn 
inch  in  thickness,  dark  brown,  the  upper  surface  showing  numerous  round 
cup-shaped  scars,  the  remains  of  former  annual  stems,  and  the  lower  surface 
thickly  covered  with  wavy,  wiry,  and  brittle  roots,  the  latter  breaking  off 
with  a  short,  white  fracture.  The  odor  is  rather  heavy  and  disagreeable,  and 
the  taste  is  described  as  sweetish,  bitter,  and  somewhat  pungent. 

Collection,  prices,  and  uses. — ^Both  rootstock  and  roots  are  used,  and  thefie 
should  be  collected  in  autumn,  freed  from  dirt,  and  carefully  dried  in  the  shade. 
These  beautiful  plants  are  becoming  rare  in  many  localities.  Sometimes  such 
high-priced  drugs  as  goldenseal  and  senega  are  found  mixed  with  the  lady's- 
slipper,  but  as  these  are  more  expensive  than  the  lady's-slipper,  it  is  not  likely 
that  they  are  Included  with  fraudulent  intent,  and  they  can  be  readily  distin- 
guished. The  prices  paid  to  collectors  of  this  root  range  from  32  to  35  cents 
a  pound. 

The  principal  use  of  lady's-slipper,  which  is  official  in  the  United  State<« 
Pharmacopoeia,  l.s  as  an  antispasmodic  and  nerve  tonic,  and  it  has  been  used  for 
the  same  purposes  as  valerian. 

CRAWLEY-ROOT. 

Corallorhiza  odontorhiza  (Willd.)  Nutt 

Other  common  names, — Corallorhiza,  crawley,  coralroot,  small  coralroot 
smnll-fiowered  coralroot,  late  coralroot,  dragon's-claw,  chlekentoe.  turkey-daw, 
feverroot. 

Habitat  and  range. — Rich,  shady  woods  having  an  abundance  of  leaf  mold 
produce  this  curious  little  plant.  It  may  be  found  in  such  situations  from  Maine 
to  Florida,  westward  to  Michigan  and  Missouri. 

Description  of  plant, — This  peculiar  native  perennial,  belonging  to  the  orchid 
family  (Orchidaceje),  is  unlike  most  other  plants,  being  leafless,  and  Instead 
of  a  green  stem  it  has  a  purplish  brown,  sheathed  scape,  somewhat  swollen  or 
bulbous  at  the  base  and  bearing  a  clustered  head  of  purplish  flowers  2  to  4 
inches  long.     It  does  not  grow  much  taller  than  about  a  foot  In  height     (Fig-  4.) 

The  flowers,  (5  to  20  in  a  head,  appear  from  July  to  S^tember,  and  con- 
sist of  lance-shaped  sepals  and  petals  striped  with  purple  and  a  broad,  whitish. 
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oval  lip,  generally  marked  with  purple  and  narrowed  at  the  base.    The  seed 
capsule  is  large,  oblong,  or  somewhat  globular. 

Description  of  rootstock, — ^The  rootstock  of  this  plant  is  also  curious,  resem- 
bling Ip  its  formation  a  piece  of  coral  (fig.  4),  on  account  of  which  it  is  known 
by  the  name  "corairoot."  The  other  common  names,  such  as  chickentoe, 
turkey-claw,  etc.,  all  have  reference  to  the  form  of  the  rootstock.  As  found  in 
commerce,  crawley-root  consists  of  small,  dark-brown  wrinkled  pieces,  the  larger 
ones  branched  like  coral.  The  taste  at  first  is  sweetish,  becoming  afterwards 
slightly  bitter.  It  has  a  i)eculiar  odor  when  fresh,  but  when  dry  it  is  without 
odor. 

Collection^   prices,   and   uses. — Crawley-root  should   l>e   collected   in   July   or 
August.     The  price  ranges  from  20  to  50  cents  a  pound.     Other  species  of 
Corallorhlza  are  sometimes  collected  and  are  said  to  probably 
possess  similar   properties.    This  root   Is   said  to  be  very 
effective  for  promoting  i)erspi ration,  and  it  is  also  used  as  a 
sedative  and  in  fever. 


CANADA    SNAKEROOT. 


Asarum  canadense  L. 

Other  common  names. — Asarum,  wild  ginger,  Indian  ginger, 
Vermont  snakeroot,  heart-snakeroot,  southern  snakeroot,  black 
snakeroot  colt*s-foot  snakeroot,  black  snakeweed,  broad- 
leaved  asarabacca,  false  colt's-foot,  cat*s-foot,  colicroot. 

Habitat  and  range. — This  inconspicuous  little  plant  fre- 
quents rich  woods  or  rich  soil  along  roadsides  from  Canada 
south  to  North  Carolina  and  Kansas. 

Description  of  plant, — Canada  snakeroot  is  a  small,  appar- 
ently stemless  perennial,  not  more  than  6  to  12  inches  in 
height,  and  belongs  to  the  birthwort  family  (Aristolo- 
chiacesB).  It  usually  has  but  two  leaves,  which  are  borne 
on  slender,  finely  hairy  stems;  they  are  kidney  shaped  or 
heart  shaped,  thin,  dark  green  above  and  paler  green  on  the 
lower  surface,  strongly  veined,  and  from  4  to  7  inches  broad. 

The  solitary  bell-shaped  flower  is  of  an  unassuming  dull 
brown  or  brownish  purple,  and  this  modest  color,  together 
with  its  position  on  the  plant,  renders  it  so  inconspicuous  as 
to  escape  the  notice  of  the  casual  observer.  It  droops  from 
a  short,  slender  stalk  produced  between  the  two  leaf  stems 
and  is  almost  hidden  under  the  two  leaves,  growing  so  close  to  the  ground  that 
it  is  sometimes  burled  beneath  old  leaves,  and  sometimes  the  soil  must  be 
removed  before  the  flower  can  be  seen.  It  Is  bell  shaped,  woolly,  the  Inside 
darker  in  color  than  the  outside  and  of  a  satiny  texture.  The  fruit  which 
follows  is  in  the  form  of  a  leathery  6-celled  capsule.     (PL  III.  flg.  2.) 

Description  of  rootstock. — Canada  snakeroot  has  a  creeping,  yellowish  root- 
stock,  slightly  Jointed,  with  thin  rootlets  produced  from  joints  which  occur 
about  every  half  inch  or  so.  (PI.  Ill,  fig.  2.)  In  the  drug  trade  the  rootstock 
is  usually  found  in  pieces  a  few  inches  in  length  and  about  one-eighth  of  an 
inch  in  diameter.  These  are  four-angled,  crooked,  bro\^TiIsh  and  wrinkled  on 
the  outside,  whitish  inside  and  showing  a  large  central  pith,  hard  and  brittle, 
and  breaking  with  a  short  fracture.    The  odor  is  fragrant  and  the  taste  spicy 
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and  aromatic,  and  has  been  said  to  be  intermediate  between  ginger  and  ser- 
pentaria. 

Collection,  prices,  and  uses. — ^The  aromatic  root  of  Canada  snakeroot  is  col- 
lected in  autumn,  and  the  price  ranges  from  10  to  15  cents  a  pound.  It  was 
reported  as  very  scarce  in  the  latter  part  of  the  summer  of  liXH>.  Canada  snake- 
root,  which  was  official  in  the  United  States  Pbarmacopcela  from  1820  to  1880,  is 
used  as  an  aromatic,  diaphoretic,  and  carminative. 

SERPENTARIA. 
(1)  Arisiolochia  serpentaria  L.  and  (2)  Aristolochia  reticulata  Nutt. 

PharmacopaHal  natne, — Seri)entaria. 

Other  common  names, —  (1)  Virginia  serpentarla,  Virginia  snakeroot,  serpen- 
tary,  snakeweed,  pelican-flower,  snngrel,  sangrel,  sangree-root ;  (2)  Texas  ser- 
I)entaria,  Texas  snakeroot.  Red  River  snakeroot. 

Habitat  and  range. — Virginia  serpentarla  is  found  in  rich  woods  from  Con- 
necticut to  Michigan  and  southward,  principally  along  the  AUeghenies,  and 
Texas  serpentarla  occurs  in  the  Southwestern  States,  growing  along  river  banks 
from  Arkansas  to  Louisiana. 

Description  of  Virginia  serpentarla. — About  midsummer  the  queerly  shaped 
flowers  of  this  native  perennial  are  producetl.  They  are  very  similar  to  those 
of  the  better  known  "  Dutchman's-pipe,"  another  species  of  this  genus.  whi(*h 
is  quite  extensively  grown  as  an  ornamental  vine  for  covering  porches  and 
trellises.  Virginia  serpentarla  and  Texas  sen^entarla  both  belong  to  the  birth- 
wort  family  (Aristolochlacesp).  The  Virginia  serpentarla  Is  nearly  ere<'t,  the 
slender,  wavy  stem  sparingly  branched  near  the  base,  and  usually  growing  to  about 
a  foot  In  height,  sometimes,  however,  even  reaching  8  feet  The  leaves  are  thin, 
ovate,  ovate  lance  shaped  or  oblong  lance  shaped,  and  usually  heart  shaped  at 
the  base ;  they  are  about  2^  inches  long  and  about  1  or  1^  inches  in  width.  The 
flowers  are  produced  from  near  the  base  of  the  plant,  similar  to  its  near  relative, 
the  Canada  snakeroot.  They  are  solitary  and  terminal,  borne  on  slender,  scaly 
branches,  dull  brownish  purple  In  color,  and  of  a  somewhat  leathery  texture; 
the  calyx  tube  Is  curiously  bent  or  contorted  in  the  shape  of  the  letter  S.  The 
fruit  Is  a  roundish  6-celled  capsule,  about  half  an  inch  in  diameter,  and  itdi- 
talnlng  numerous  seeds.     (PI.  Ill,  fig.  3.) 

Description  of  Texas  serpentaria. — This  species  has  a  very  wavy  stem,  with 
oval,  heart-sha|)ed,  clasping  leaves,  which  are  rather  thick  and  strongly  retk*u- 
lated  or  marked  with  a  network  of  veins;  hence  the  sijecific  name  reticulata. 
The  entire  plant  Is  hairy,  with  numerous  long,  coarse  hairs.  The  small,  densely 
hairy  purplish  flowers  are  also  produced  fix)m  the  base  of  the  plant. 

Desaiption  of  rootstocks. — Serpentarla  has  a  short  rootstock  with  man>' 
thin,  branching,  fibrous  roots.  (Pi.  Ill,  fig.  3.)  In  the  dried  state  it  is  thin  and 
bent,  the  short  remains  of  stems  showing  on  the  upper  surface  and  the  under 
surface  having  numerous  thin  roots  about  4  Inches  In  length,  all  of  a  dull 
yellowish  brown  color,  Internally  white.  It  has  a  very  agreeable  aromatic  odor, 
somewhat  like  camphor,  and  the  taste  is  described  as  warm,  bitterish,  and 
camphoraceous. 

The  Texas  serpentarla  has  a  larger  rootstock,  with  fewer  roots  less  Inter- 
laced than  the  Virginia  serpentarla. 

Collection,  prices,  and  uses. — The  roots  of  serpentarla  are  collected  In  au- 
tumn. Various  other  roots  are  sometimes  mixed  with  serpentaria,  but  as  they  are 
mostly  high-priced  drugs,  such  as  goldenseal,  plnkroot,  senega,  and  ginseng,  tbeir 
presence  in  a  lot  of  serpentaria  is  probably  accidental,  due  simply  to  proximity 

107 


PLANTS   PUKNrSHING   BOOT   DRUGS. 


27 


of  growth  of  tbese  planla,  AbBCeas-toot  (Fotenioiiium  reptans  L.)  iH  another 
root  with  wbicb  aerpentarla  Is  often  adulterated.  It  Is  very  simitar  to  eer- 
p«Dtarl&,  exi'cijt  that  it  Is  nearly  white.  The  price  of  sen^ntflrla  ranges  from 
.tS  to  40  ('ents  a  pound. 

Serpeutprla  Is  used  for  Us  stimulant,  tonic,  and  diaphoretic  properties.    Both 
species  are  official  In  the  United  States  Pharmacopoeia. 

TELLOW   DOCK. 

Rumet  crUpiiK  I,. 

Other  common  namr». — Rumex,  ourled  duck,  narrow  dock,  sour  dock,  (Fig.  r>.) 

Habitat  and  range. — This  troublesome  weed,  lutrodut-ed  from  Europe.  Is  now 

found  throughout  the  United  States,  occurring  in  cultivated  as  well  as  In  waste 

ground,  among  rubbish  heaps,  and  along  ruatlslites. 


fio    5— \ellow 


[Bumex  cruiiMj 


Detcrtption  of  plant — lellon  dock  Is  a  iiereunlal  plant  bi?loiiglng  to  the  . 
buckwhiat  family  (I'olygonuceii  )  and  has  a  deep  spindle-shaped  root,  from 
which  arises  an  erect,  angular,  and  furrowed  stem,  attaining  a  height  of  from  2 
to  4  feet.  The  stem  Is  branchiHl  near  the  top  and  leafy,  bearing  numerous  long 
dense  clusters  formal  by  drooping  gruu|>8  of  IncoiiiipicuouB  green  flowers  placed 
In  circles  around  the  stem.  The  flowers  are  produced  from  June  to  August,  aud 
the  fruits  which  follow  are  Id  the  form  of  small  triangular  nuts,  like  the  grain 
of  buckwheat,  to  which  family  the  dock  belongs.  So  long  as  the  fruits  are 
green  and  immature  they  can  scarcely  be  distinguished  from  the  flowers,  but 
as  they  rl|)en  the  clusters  take  on  a  rusty-brown  color.  The  leaves  of  the  yellow 
dock  are  lance  shaped,  acute,  with  the  margins  strongly  waved  and  crisped,  the 
lower  long-stalked  leaves  being  blunt  or  heart  shaped  at  the  base  and  from  6  to 
8  inches  in  length,  while  those  nearer  the  top  are  narrower  and  shorter,  only  3 
to  6  Inches  in  length,  short  stemmed  or  stemless. 

The  broad-leaved. dock    (Riinicr  itbliiiiifiiliiin  L.I,  known  also  as  bitter  do<*. 
common  dock,  blunt-ieaved  dock,  and  butter-dock,  Is  a  verj-  common  weed  found 
lOT 
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In  wnste  plnces  from  tlie  New  England  States  to  Or«?on  niid  south  to  Florldii 
jnd  Texas.     It  grows  to  nbout  the  sniiie  Tieight  na  the  yellow  dock,  to  wbU-h  It. 


Ftu.  (i. — llruml-k-Hvvil  doik  iHumu  ohivtiluliuiit.  \eaf.  frulilug  splkr.  and  root 
bears   n    close   resell  ih  la  nee,    dtlTerliig   iiriiiHiinlly   In    Its   more   robust   lijibit   o( 
growth.    The  stem  is  stouter  than  in  yellow  dock,  aud  the  leaves,  wblcb  like- 
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wise  are  wavy  along  the  margin,  are  much  broader  and  longer.  The  green 
flowers  appear  from  June  to  August  and  are  in  rather  long,  open  dusters,  the 
groups  rather  loose  and  far  apart     ( Fig.  6. ) 

Description  of  roots. — Yellow  dock  root  is  large  and  fleshj,  usually  from  8 
to  12  inches  long,  tapering  or  spindle  shaped,  with  few  or  no  rootlets.  When 
dry  it  is  usually  twisted  and  prominently  wrinkled,  the  rather  thick,  dark, 
reddish  brown  bark  marked  with  small  scars.  The  inside  of  the  root  is  whitish 
at  first,  becoming  yellowish.  The  fracture  is  short,  but  shows  some  splintery 
fibers.  The  root,  as  it  occurs  in  commerce,  is*elther  entire  or  occasionally  split 
lengthwise. 

The  darker  colored  root  of  the  broad-leaved  dock  has  a  number  of  smaller 
branches  near  the  crown  and  more  rootlets.  (Fig.  6.)  Deck  roots  have  but  a 
very  faint  odor  and  a  bitter,  astringent  taste. 

Collection,  prices,  and  uses. — The  roots  should  be  collected  in  late  summer  or 
autumn,  after  the  fruiting  tops  have  turned  brown,  then  washed,  either  left 
entire  or  split  lengthwise  into  halves  or  quarters,  and  carefully  dried.  Yellow 
dock  root  ranges  from  4  to  6  cents  a  pound. 

In  the  United  States  Pharmacopoeia  of  1890  "  the  roots  of  Rumex  crispus  and 
of  some  other  species  of  Rumex  "  were  official,  and  both  of  the  above-named 
species  are  used,  but  the  yellow  dock  {Rumex  crispus)  is  the  species  most  con- 
moniy  employed  in  medicine.  The  docks  are  largely  used  for  purifying  the 
blood  and  in  the  treatment  of  skin  diseases. 

The  young  root  leaves  of  both  of  the  si)ecles  mentioned  are  sometimes  used 
in  spring  as  pot  herbs. 

POKEWEED. 

Phytolacca  decandra  L.« 

Synonym. — Phytolacca  americana  L.a 

Pharmacopwia I  nam e. — Phytolacca . 

Other  common  names. — Poke,  pigeon-berry,  garget,  scoke,  iK>can,  coakum, 
Virginian  poke,  inkberry,  red  inkberry,  American  nightshade,  cancer-jalap, 
redweed. 

Habitat  and  range. — Pokeweed,  a  common,  familiar,  native  weed,  is  found  in 
rich,  moist  soil  along  fence  rows,  fields,  and  uncultivated  land  from  the  New 
England  States  to  Minnesota  south  to  Florida  and  Texas. 

Description  of  plant. — In  Europe,  where  pokeweed  has  become  naturalized 
from  this  country,  it  is  regarded  as  an  ornamental  garden  plant,  and,  indeed. 
It  is  very  showy  and  attractive  with  its  reddish  purple  stems,  rich  green  foliage, 
and  clusters  of  white  flowers  and  dark-purple  berries. 

The  stout,  smooth  stems,  arising  from  a  very  large  i)erennial  root,  attain  a 
height  of  from  3  to  9  feet,  and  are  erect  and  branched,  green  at  first,  then  red- 
dish. If  a  piece  of  the  stem  is  examined,  the  pith  will  be  seen  to  be  divided 
into  disk-shaped  parts  with  hollow  spaces  between  them.  The  smooth  leaves  are 
borne  on  short  stems  and  are  about  5  Inches  long  and  2  to  3  Inches  wide,  ovate 
or  ovate  oblong,  acute  at  the  apex,  and  the  margins  entire.  The  long-stalked 
clusters  of  whitish  flowers,  which  appear  from  July  to  September,  are  from  3  to 
4  inches  in  length,  the  flowers  numerous  and  borne  on  reddish  stems.  In  about 
two  months  the  berries  will  have  matured  and  assumed  n  rich  dark-purple  c^lor. 


a  Phytolacca  americana  L.   by   right  of  priority  should  be  accepted,  but  P. 
decandra  L.  Is  used  In  conformity  with  the  Pharmacopceia. 
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Tbe«e  Btnooth  aud  sblnliig  pnrple  berries  are  globular.  Satteued  nt  butb  eiids. 
and  contain  biadc  seedfl  embedded  In  a  rich  crimson  Juice.  (Fig.  7.)  This  plant 
l^elongs  to  the  jxtkeweed  family  (Phytolaccacee). 


FiO,  7. 

Detcription  of  root. — Pokeweed  has  n  very  thick,  long,  Heshy  root,  couical  In 
Bbape  and  branched  (llg.  S>.  very  much  resemhlloj;  that  of  horseradieb.  and 
I)olsonouH.  lu  commerce  it  usually  occurs  iu  transverse  or  1engtbwi»i«>  slices, 
the  outside  ii  yellowish  brown  and  finely  wrinkled 
lengthwise,  and  thickly  encircled  with  lighter  t'olored 
ridges.  It  breaks  with  a  fibrous  fracture  and  Ik  yel- 
lowish gray  within.  The  transverse  slices  show  many 
(■ouceutric  rlugs.  There  Is  a  sligbt  odor  and  the  ta!>te 
is  sweetish  and  acrid.  The  root  when  powdered  causes 
sneezing. 

CallecUon,  prices,  ond  lucs. — The  root  of  tbe  poke- 
wec<l,  whlcb  is  official  in  the  United  States  Ptaarma- 
coprela,  Is  collected  In  the  latter  part  of  Hutuum.  thor- 
oughly cleaned,  cut  Into  transverse  or  lengthwise  Klices. 
and  carefully  dried.  It  brings  from  2^  to  4  centv  a 
|)Ound. 

The  root  Is  used  for  its  alterative  properties  in 
treating  various  diseases  of  tbe  shin  and  blood,  and  lu 
certain  cases  in  relieving  pain  and  allaying  InflammB- 
tion.     It  aiso  acts  upon  the  bowels  and  causes  vom- 

' Itlng. 

Tbe  berries  when  fully  matured  are  aiso  used  In  medicine. 
The  yoiiUK  and  tender  shoots  of  the  pokeweetl  are  eaten  iu  spring,   like   as- 
paragus, hut  bad  results  may  follow  if  they  are  not  thoroughly  cooked  or   It 
they  are  cut  too  close  to  tbe  root 
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80APW0RT. 
Saponaria  officinalis  Ij. 

Other  common  namea. — Saponaria,  saponary,  common  soapwort,  bouncing-bet, 

soaproot,   bniisewort,   Boston   pink,   chimney-pink,   crow-soap,   hedge-pink,   old- 

maid's-pink,    fuller*s-herb,    lady-by-the-gate,    London-pride,    latherwort,    mock- 

*  gillifiower,  scourwort,  sheepweed,  sweet-betty,  wild  sweet-wiiliam,  woods-phlox, 

world's-wonder. 

Habitat  and  range. — By  one  or  another  of  its  many  common  names  this  plant, 
naturalized  from  Europe,  is  known  almost  everywhere,  occurring  along  roadsides 
and  in  waste  places. 

Description  of  plant. — Soapwort  is  a  rather  pretty  herbaceous  perennial,  1  to 
2  feet  high,  and  belonging  to  the  pink  family  (Silenacese).  Its  smooth,  stout, 
and  erect  stem  is  leafy  and  only  sparingly  branched,  the  leaves  ovate,  2  to  3 
inches  long,  smooth,  prominently  ribbed,  and  pointed  at  the  ai)ex.  The  bright- 
looking,  crowded  clusters  of  pink  (or  in  shady  localities  whitish)  flowers  appear 
from  about  June  until  far  along  in  September.  The  five  petals  of  the  corolla 
are  furnished  with  long  "  claws,"  or.  in  other  words,  they  are  narrowly  length- 
ened toward  the  base  and  inserted  within  the  tubular  and  pale-green  calyx. 
The  seed  capsule  is  oblong  and  one-celled.     (Pi.  Ill,  flg.  4.) 

Description  of  root. — Soapwort  spreads  by  means  of  its  stolons,  or  under- 
ground runners.  But  the  roots,  which  are  rather  long,  are  the  parts  employed 
in  medicine.  These  are  cylindrical,  tapering  toward  the  apex,  more  or  less 
branched,  and  wrinkled  lengthwise.  (PI.  Ill,  fig.  4.)  The  whitish  wood  is 
covered  with  a  brownish  red.  rather  thick  bark,  and  the  root  breaks  with  a 
short,  smooth  fracture.  It  is  at  first  sweetish,  bitter,  and  mucilaginous,  fol- 
lowed by  a  persistently  acrid  taste,  but  it  has  no  odor. 

Collection,  prices,  and  uses. — As  already  indicated,  the  roots,  without  the  run- 
ners, should  be  collected  either  in  spring  or  autumn.  With  water  they  form  a 
lather,  like  soap,  whence  the  common  names  soapwort,  soaproot,  latherwort,  etc., 
are  derived.  The  price  ranges  from  5  to  10  cents  a  pound.  The  roots  are 
employed  In  medicine  for  their  tonic,  alterative,  and  diaphoretic  properties.  The 
leaves  are  also  used. 

GOLDENSEAL. 

Hydrastis  canadensis  L. 

Pharmacopceia I  name.— Hydra st is. 

Other  common  names. — Yellowroot,  yellow  puccoon,  orange-root,  yellow  In- 
dian-paint, turmeric- root,  Indian  turmeric,  Ohio  curcuma,  ground-raspberrj',  eye- 
root,  eye-balm,  yellow-eye,  jaundice-root,  Indidn-dye. 

Habitat  and  range. — ^This  native  forest  plant  occurs  in  patches  In  high,  open 
woods,  and  usually  on  hillsides  or  bluffs  affording  natural  drainage,  from 
southern  New  York  to  Minnesota  and  western  Ontario,  south  to  Georgia  and 
Missouri. 

Goldenseal  is  now  becoming  scarce  throughout  its  range.  Ohio,  Indiana,  Ken- 
tucky, and  West  Virginia  have  been  the  greatest  goldenseal -producing  States. 

Description  of  plant. — Goldenseal  is  a  perennial  plant  belonging  to  the  same 
family  as  the  buttercup,  namely,  the  crowfoot  family  (Ranunculacea?).  It 
has  a  thick  yellow  rootstock,  which  sends  up  an  erect  hairy  stem  about  1  foot 
in  height,  surrounded  at  the  base  by  2  or  8  yellowish  scales.  The  yellow  color 
of  the  roots  and  scales  extends  up  the  stem  so  far  as  it  is  covered  by  soil,  while 
the  portion  of  the  stem  above  ground  has  a  purplish  color.  The  stem,  which 
107 


32  AMEBICAN   BOOT   DBUOS. 

huH  uuly  twu  leavM.  xeeniB  to  fork  at  the  top,  oue  branch  bearing  a  large  leaf 
and  the  other  a  smaller  one  and  a  flower.  A  third  leaf,  which  la  much  smaller 
thau  the  other  two  aud  BtemteBB.  Is  occasionally  produced.  The  leaves  are 
palmately  5  to  0  tobed.  the  lobea  broad,  acute,  aharplj  and  unequally  toothed; 
they  are  promlneDtly  reined  on  the  tower  surface,  aud  at  flowering  t[me,  when 
they  are  very  much  wrinkled,  they  are  only  partially  developed,  but  tb^  con- 
tinue to  expand  until  they  are  from  0  to  8  Inches  In  diameter,  becoming  thinner 
In  texture  and  smoother.    Tbe  upper  leaf  subtends  or  inrloses  the  dower  bud. 

The  greenish  white 
flower  appears  about 
April  or  May,  but  It  t« 
of  short  duration,  last- 
ing only  flee  or  six 
days.  It  Is  less  than 
half  an  inch  In  diame- 
ter MDd,  Instead  of  pet- 
als, has  three  smail 
petal-like  sepals,  which 


fnll   : 


way 


tbe    flower    exjtanda. 
leaving    only    the    dh- 

uiany  as  40  or  30),  in 
the  center  of  which 
are  about  a  dozen  pis- 
tils, which  finally  de- 
velop Into  a  round, 
fleshy,  berry-like  head 
which  ripens  In  Julj- 
or  August,  The  fruit 
when  rijte  turns  a 
bright  red  and  resem- 
bles a  large  raspberry, 
whence  the  comuion 
name  "  gronnd-rasp- 
herry  "  is  derived.  It 
contains  from  10  to  20 
smalt,  black,  sblnlng. 
hard  seeda.  (Fig.  0.) 
De«cripli<m  of  roo(- 
gloclc. — The  fresh  root- 
c  It  of  goldenseal, 
i  c  h    has   a    rank, 

nauseating  odor,  la  bright  yellow,  both  Intemaily  and  externally,  with  fibrous 
yellow  rootlets  pnMliiced  from  tbe  sides.  It  is  from  1}  to  2}  Inches  in  leoKth. 
from  one-fourth  to  ttiree-fourtlis  of  an  Inch  in  tblclcoess.  and  contains  a  large 
amount  of  yellow  Juice.       (Fig,  10.) 

In  the  dried  state  tbe  rootstock  Is  crooked,  knottj'.  and  wrinkled,  from  1  to 
2  Inches  In  length,  aud  from  i)ne-elghth  to  one-third  of  an  Inch  tn  diameter.  It 
is  of  a  dull-brown  color  on  the  outside  and  breaks  with  a  clean,  short,  resloons 
fracture,  showing  a  lemon-yellow  color  Inside.  After  tbe  rootstock  has  been 
kept  for  some  time  It  will  become  greenish  yellow  or  brown  Internally  and 
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lis  quality'  impnired.  The  cup-lllie  depressions  or  stem  sears  ou  tlie  upper 
aurfaee  of  the  rootstock  resemtile  the  [mprlnt  of  a  seal,  whence  the  most  popular 
name  of  the  plaut,  goldenseal,  is  derived.  The  rootstock  ua  found  In  c^ommeni' 
is  ulmoat  bare,  the  flbroue  rootleta,  which  In  drying  heomie  very  wiry  und 
brittle,  breaking  off  readily  and  leaving  only  Rmall  protuberanees. 

The  odor  of  the  dried  rootetock,  while  not  so  pronounced  ns  in  the  (resh 
material.  Is  peculiar,  narcotic,  and  disagreeable.  The  taste  in  excoedinglj' 
bitter,  and  when  the  rootstock  Is  chewed  there  Is  n  persistent  acridity,  which 
causes  an  abundant  Sow  of  saliva. 

.  Collection,  pricen,  and  ii»eg.—Tbe  root  should  be  collected  In  autumn  after 
the  seeds  have  ripened,  freed  from  soil,  and  carefully  dried.  After  a  dry  season 
goldenseal  dies  down  soon  after  the  fruit  is  mature,  so  that  It  often  bap- 
I»ens  that  by  the  end  of  September  not  n  trace  of  the  plant  remains  iihore 
ground ;  but  if  the  season  has  been  moist,  the  plaut 
sometimes  persists  to  the  beginning  of  winter.  The 
price  of  goldenseal  ranges  from  fl  to  $1.50  a  pound. 

Goldenseal,  which  Is  olUcial  in  the  United  States 
Pharmacopceia.  Is  a  useful  drug  In  digestive  disor- 
ders and  In  certain  catarrhal  affections  of  the  mu- 
cous membranes.  In  the  latter  Instance  being  admin- 
istered both  Internally  and  locally. 

Cultivation. — Once  so  abundant  in  certain  parts 
of  the  country,  especially  in  the  Ohio  Valley,  golden- 
seal Is  now  becoming  scarce  throughout  its  iimge, 
and  In  consequence  of  the  Increased  demanti  for  the 
root,  both  at  home  and  abroad.  Its  cultivation  must 
sooner  or  later  be  more  generally  undertaken  hi 
order  to  satisfy  the  needs  of  medicine.  In  some 
Iiarts  of  the  country  the  cultivation  of  goldenseal  is 
already  under  way. 

The  flrst  thing  to  be  considered  In  growing  this 
plant  Is  to  furnish  It,  as  nearly  as  possible,  the  con- 
ditions to  which  It  has  been  accustomed  in  Its  na- 
tive forest  home.  This  calls  for  a  well-drained  soil, 
rlcb  In  humus,  and  partially  shaded.  Goldenseal 
ntands  transplanting  well,  and  the  easiest  way  to 
propagate  It  is  to  bring  the  plants  in  from  the  forest 
and  transplant  them  to  a  properly  prepared  location,  or  to  collect  the  rootstocks 
Hnd  to  cut  them  into  as  many  pieces  as  there  are  buds,  planting  these  i»leces  In  a 
deep,  loose,  well-prepared  soil,  and  mulching,  adding  new  mulch  each  year  to 
renew  the  humus.  With  such  a  soil  the  cultivation  of  goldenseal  is  simple,  and 
it  will  be  necessary  chiefly  to  keep  down  the  weeds. 

The  plants  may  be  grown  In  rows  1  foot  apart  and  6  Inches  apart  In  the  row, 
or  they  maj-  be  grown  In  beds  4  to  8  feet  wide,  with  walks  between.  Artiflclal 
shade  will  be  necessary,  and  this  Is  supplied  by  the  erection  of  lath  sheds.  The 
time  required  to  obtain  a  marketable  crop  Is  from  two  to  three  years. 

Detailed  Information  regarding  the  expAlments  made  by  the  Department  will 
be  found  In  another  publication." 

■>  Bulletin  51,  Part  VI,  Bureau  of  Plant  Industry,  "  Goldenseal." 
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GOUITHREAD. 

Co/Ill'.  Irifolia   (L.I   Siiliab, 

Other  fiintwioii  jiumta.— Copt  in.  i^nkeiroot.  iiioiitbroot,  ypllowroiit 

Habitat  and  roiiffr.— This  pretty  little  (lerennliit  is  nntive  in  dump,  hhjsn.v 

woods  and  tiogs  from  Canada  and  AlaskH  soutb  to  Maryland  and  .MInneKota-    It 

Is  most  couiuiou  In  tlte  New  Knghind  Stntex,  northern  New  York  uiid  Mit'bi)caii. 

i.nd  in  Canada,  wbere  it  TreijueiitH  tbe  dark  spbagnum  itu-amps.  cold  boits.  and 

tbe  shade  of  deiiHe  forests  of  cellars,  pinoii.  and  other  everKTeeiis. 

Demription  of  plant. — Anyone  familiar  wltb  this  attractive  Kttle  |>iant  will 
iigree  that  It  Is  well  named.  The  roots  of  goldthread,  nionlng  not  far  beneath 
the  Hiirface  of  tbe  ground,  are  Indeed  like  so  mony  tangled  threads  of  gold. 
The  plant  In  the  general  appeumni*  of  its  leaves  and  flowers  very  closely  re- 
itembles  the  strawberry  plant.  It  Is  of  low  growth,  only  3  to  0  inobes  in  height, 
and  belongs  to  tlie  crowfoot  family  ( Ranunculaceffi) .  Tbe  leaves  arc  all  t>asal. 
and  are  borne  on  long,  slender  stems:  they  are  evergreen,  dark  green  and  shinlnt! 
oil  the  upper  surface  and  liKhter  green  beneath,  dlvldeil  into  three  jiartH.  which 
are  prominently  veliie<I  and  toothed.    .\  single  small,  white,  star-sbaiied  Rower 

Is  Iwme  at  the  ends  of 
tlie  flowering  stalks.  a|v 
pearing  from  May  to  .\u- 
giwt.  (Fig.  tl.)  The .". 
to  7  seimls  or  lolws  of  the 
raLvx  are  white  and  like 
lietuls,  and  tlie  i^etals  of 
tbe  corolla,  5  to  7  In 
nunilier,  are  smaller,  club 
shaped,  and  yellow  at 
tite  base.  I'lie  see<l  pods 
are  stalketl,  ob  Inn  g, 
— '-.r-^f^-  II.      iiji^      I        compressed,      spreading. 

■=Srr?r-  ■■"  .V§^^f5^^^^^^S5      tipped  wltb  the  i>erslst- 

^(Copii.<rif.jm.   AfterUoyd',n™R-.«<iMedi-  ^-nt  «tyle.  and  containing 
dne«  01  North  America.  s"""  '''''<*  »**»1b- 

llcKTriplion  of  mot.— 
(ioldtbrend  has  a  lone,  slender,  creeping  root,  which  is  mnch  branched  and  fre- 
queniiy  malted.  (Fig.  II.)  Tbe  I'olor  of  these  roots  Is  a  bright  gulden  yellow. 
As  found  In  tbe  stores,  goldthread  L^nslsts  usually  of  tuiigled  masses  of  these 
golden-yellow  roots,  mixed  with  the  leaves  and  stems  of  the  plant,  but  the  root  Is 
the  part  pre8cribe<l  for  use.    The  root  Is  hitter  and  has  no  odor. 

Collfcllon.  priceg.  and  uses. — Tbe  time  for  collecting  goldthread  is  In  au- 
tumn. After  removing  the  covering  of  dead  leaves  and  moas.  the  creeping 
yellow  rot)ts  of  goldthread  will  be  seen  very  close  to  the  surface  of  the 
ground,  from  which  they  tan  be  very  easily  pulled.  They  should,  of  course.  !■.• 
carefully  dried.  An  already  8tate<l,  alllioiigh  the  roots  and  rootlets  are  tbe 
parts  to  be  used,  the  commercial  article  in  freely  mixed  witii  the  leaves  and 
stems  of  the  plant.  Evidences  of  tiie  l>ine-wood8  home  of  Ibis  plant,  in  the  form 
of  pine  needles  and  bits  of  moss,  arc  often  seen  lu  the  goldthread  received  for 
market    Ooldthread  brings  from  TiO  to  TO  cents  a  pound. 

The  Indiana  and  early  white  settlers  used  this  little  root  as  a  remedy   for 
various  forms  of  ulcerated  and  sore  mouth,  and  It  Is  still  used  as  a  wash  or 
gargle  for  affections  of  this  sort.    It  Is  also  employed  as  a  bitter  tonic. 
Goldthread  was  olBcial  In  tbe  United  States  Pharmacopcela  from  1820  to  1880. 
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BLACK  COHOSH. 


nirifu! 


>*a  1 1-. )   Nutt. 

Siiuiinyni.~~Actaea  racetneiaa  L. 

I'harmacvpifiai  name. — Cimlciruga. 

Other  cimmon  tiampa.— BInek  snakentot.  bughaue.  luiKwort,  ratUu-snnkoroiit, 
rattleroot,  rattleweed,  ruttlptop.  rlchweed.  «nuiwroot. 

Habitat    and   range. — Althoiit;li   preferrlne   tlie   shnilc   of   rifli   whhIs,   blai'k 
•ithosh  will  RTOw  owaalomilly  In  Riinny  sltiiatlmis  in  fenee  corners  anfl  wood]an<l 
iwmturea.     It  in  moat  abundant  iu  tbe  Oblo  Valley,  but  It  ocrnirs  from  Maine 
to   Wiru-onsln.   soutb 
II  long:  the  Alleghi!Dy 
Mountains   to  Geor- 
gia, and  westward  to 
.MlHKoiirl. 


De^ 


-Klsinj 


of 


plant. - 
height  of  3  to  M  feet, 
tbe  showy,  di^llcate- 
llowei-edMplkeKOf  the 
black  (.■ohowb  tower 
nbovf  iiiiRit  of  ttio 
otber  woodland 
ItowerH.  ninkiug  It  a 
<-onM|il(iioUH  jilant  In 
tbi>  woods  and  one 
tliat  can  be  eiislly 
recoiinlKed. 

Black  cohosh  Ik 
an  Indigenous  ]ieren- 
nlal  plant  belonging 
to  tbe  same  family 
as  the  goldenseal, 
namel), the  fpnvfoot 
family  (Itanuncuta- 
cea;).  Thetull  stem, 
sometimes  8  feet  in 
belgbt.  4  s  r  a  t  li  e  r 
slenderand  leafy,  tlin 


-<tiUB    . 


L'2.— Black  1^ 


lysh  i  CimiaO, 


three  leaflets,  which 
are  ngalu  divided 

Into  threes.    Tbe  leaf-  ~ 

lets  are  nliout  '2  Inches  lonj;,  ovnte,  shiirii  i>oinle(l  at  the  a])ox,  thin  and  smooth, 
variously  loln-d,  and  the  margins  shan)l.v  toothyd.  'i'he  ftraceful,  sfiikellke  ter- 
minal cluster  of  flowers,  wbkb  Is  jinnlui-ed  from  .June  t"  AugUHt,  Is  from  U  Indies 
to  2  fe<'t  in  length.  (Fig.  12.)  Attractive  us  these  flower  dustei-s  are  to  the  eye. 
they  generally  do  not  prove  attractive  viry  Uinj;  (o  tlmse  who  may  gather  them 
for  their  beauty,  siuc-e  the  flowers  emit  an  uffenslve  odor,  which  accounts  for 
some  of  the  i.'ommon  names  applied  tci  this  plant,  namely,  bugbaiie  and  bug^vort. 
it  having  befn  thought  that  this  odor  wiiw  ellicacious  in  driving  away  hugs. 
The  flowers  do  not  all  open  at  one  time,  and  thus  there  may  he  seen  hnds.  bios 
soms,  and  seed  ixida  on  one  spike.    The  buds  are  white  and  globular,  and  as 
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they  expand  in  flower  there  is  practically  nothinf;  to  the  flower  but  very  niinier- 
OU8  white  Htamens  and  the  pistil,  but  the  stamens  spread  out'  around  the  pisti! 
in  such  a  manner  as  to  give  to  the  spike  a  somewhat  feathery  or  fluffy  appear- 
ance which  is  very  attractive.  The  seed  pods  are  dry,  thiclc  and  leathery,  ribbed, 
and  about  one-fourth  of  an  inch  long,  with  a  small  beak  at  the  end.  The 
smooth  brown  seeds  are  inclosed  within  the  pods  in  two  rows.  Anyone  going 
through  the  woods  in  winter  may  find  the  seed  pods,  fuli  of  seeds,  still  <*llnging 
•to  the  dry,  dead  stalk,  and  the  rattling  of  the  seeds  in  the  [)ods  as  the  wind 
passes  over  them  has  given  rise  to  the  common  names  rattle-snakertK>t  (not 
"rattlesnake "-root),  rattleweed,  rattletop.  and  rattleroot. 

Deacription  of  rootstock. — The  rootsto<!k  (fig.  12)  is  large,  horizontal,  and 
knotty  or  rough  and  irregular  in  appearance.  The  upiier  surface  of  the  rcmt- 
stoi^'k  is  covered  with  numerous  round  scars  and  stumps,  the  remains  of  former 
leaf  stems,  and  on  the  fresh  rootstooks  may  be  seen  the  young,  pinkish  white 
buds  which  are  to  furnish  the  next  season's  growth.  From  the  lower  psirt  of  the 
rootstock  long,  fleshy  roots  are  produced.  The  fresh  rtwtstock  is  very  dark 
reddish  brown  on  the  outside,  white  within,  showing  a  large  central  pith  from 
which  radiate  rays  of  a  woody  texture,  and  on  breaking  the  larger  rcnits  ais4i 
the  woody  rays  will  be  seen  in  the  form  of  a  cross.  On  drjMng,  the  rootstock 
becomes  hard  and  turns  much  darker,  both  internally  and  externally,  but  the 
l>eculiar  cross  formation  of  the  woody  rays  in  both  rootstoi»k  and  roots,  being 
lighter  in  color,  is  i)lainly  seen  without  the  aid  of  a  magnifying  giass.  The 
roots  in  drying  be<-oine  wiry  and  brittle  and  break  off  ver>'  readily.  Biack 
cohosh  has  a  heavy  odor  and  a  bitter,  acrid  taste. 

Collection,  prices,  and  uars. — The  root  should  be  ix)llei'ted  after  the  fruit  has 
rii)ened,  usually  in  Sc^ptember.     The  pric'e  ranges  from  2  to  3  cents  a  pound. 

The  Indians  had  long  regarded  black  cohosh  as  a  valuable  medicinal  plant, 
not  only  for  the  treatment  of  snake  bites,  but  it  w^as  also  a  verj-  popular  ren»e<ly 
among  their  women,  and  it  is  to-day  considered  of  value  as  an  alterative. 
iMumenagogue,  and  sedative,  and  is  recognized  as  official  in  the  United  States 
rharmacoixeia. 

ORE(;<)N    <iRAPE. 

Berheris  aquifolium  Pursh. 

Pharmacoptrial  name. — Bert)eris. 

Other  common  namen. — Rocky  Mountain  grai)e,  holly-leaved  barberrj*,  Cali- 
fornia barberry,  trailing  Mahonia. 

Habitat  and  range. — This  shrub  is  native  in  woods  in  rich  soil  among  roi-ks 
from  C^olorado  to  the  Paciti(»  Ocean,  but  it  is  especially  abundant  in  Oregon 
and  northern  California. 

Description  of  plant. — Oregon  grai)e  is  a  low-growing  shrub,  resembling  some- 
what the  familiar  Cliristmas  holiy  of  the  Eastern  States,  and,  in  fact,  was  first 
designated  as  **  niountaiu-holly  "  by  members  of  the  Lewis  and  Clark  expedi- 
tion on  their  way  through  the  western  country.  It  belongs  to  the  barberry 
family  ( Berber idaceje),  and  grows  about  2  to  G  feet  in  height  the  branobos 
sometimes  trailing.  Tlie  leaves  consist  of  from  5  to  1)  leaflets,  borne  in  pairs, 
with  an  odd  leaflet  at  tlie  summit.  They  are  from  2  to  li  inches  long  and  about 
1  inch  wide,  evergreen,  thick,  leathery,  oblong  or  oblong  ovate  in  outline,  smooth 
and  shining  aliove,  tlio  margins  provided  with  thorny  spines  or  teeth.  The 
numerous  smali  yellow  flowers  apr)ear  in  April  or  May  and  are  l>orne  in  ercM't. 
clustered  heads.  The  fruit  consists  of  a  ciuster  of  blue  or  bluish  purple 
^)erries,  having  a  pleasant  taste,  and  each  containing  from  three  to  nine  seeds. 
(PI.  IV,  flg.  1.) 
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Other  species. — While  Berber  in  nquifolium  is  generally  designated  as  the 
.source  of  Oregon  grape  root,  other  species  of  Berberis  are  met  with  in  the 
market  under  the  name  grape  root,  and  their  use  is  sanctioned  l).v  the  Ignited 
States  Pharmac^opoeia. 

The  si)ecit»8  most  commonly  collected  with  Berberis  aquifoiium  is  B.  nervosa 
Pursh,  which  is  also  found  in  woods  from  California  northward  to  Oregon  and 
Washlngt(m.  This  is  0  to  1(>  inches  in  lielght,  with  a  conspicuously  jointe<l 
stem  and  11  to  17  bright-green  leaflets. 

Another  si)ecies  of  Berberis,  B,  pinnata  Lag.,  attains  a  lieiglit  of  from  a  few 
in<-lies  to  5  fei*t,  with  from  5  to  i).  but  sometim€»s  more,  leaflets,  wliich  are  shining 
above  and  paler  beneath.  This  reseml)les  aquifotitim  very  <-losely  and  is  often 
mistaken  for  it.  but  it  is  said  that  it  has  not  been  used  by  the  medical  profes- 
si(m,  unless  in  l(K*al  practice."  Tlie  root  also  is  atxmt  tlie  same  size  as  tliat  of 
aquifolium^  while  the  root  of  tterrosa  is  smaller. 

Some  works  s]>eak  of  Berberis  repeiis  Lindl.  as  another  si)ecies  often  collected 
witli  aquifoliiim^  but  in  tlie  latest  botanical  manuals  no  such  siiecies  is  recog- 
nize<l,  B.  repens  l>eing  given  simply  as  a  synonym  for  B,  aquifolium. 

Description  of  rootstock. — Tlie  rootst<K*k  and  roots  of  Oregon  graix»  are  more 
or  less  knotty,  in  irregular  pieces  of  varying  lengths,  and  about  an  inch  or  less 
in  diameter,  with  brownisli  bark  and  hard  and  tough  yellow  wood,  showing  a 
small  pitli  and  narrow  rays.  Oregon  grape  nnit  has  a  very  bitter  taste  and 
very  slight  odor. 

Collection,  priven,  ami  vhcs, — Oregon  graiK*  root  is  coilectcnl  in  autumn  and 
brings  from  10  to  12  cents  a  pound.  The  bark  should  not  l)e  remove<l  from  the 
rootstcK'ks,  as  the  PharmacoiKPla  directs  that  such  roots  be  rejected. 

This  root  has  long  be(»ii  used  in  domestic  i)racti<*e  throughout  the  West  as  a 
tonic  and  blood  purifier,  and  is  now  official  in  the  I^nite<l  States  Pliarmacopcpla. 

The  berries  are  use<l  in  making  preserves  and  cooling  drinks. 

ULUK    COHOSH. 

Vaulophyllnin  thalictroiiles  (L.)  Mlchx. 

Other  common  names. — Uaulophyllum,  papiK)ose-root,  squawroot.  blueberry- 
nM)t.  blue  ginseng,  yellow  ginseng.     (PI.  IV.  fig.  2.) 

Habitat  and  range. — Blue  cohosh  Is  found  in  the  deep  ri<'h  loam  of  shady 
wooils  from  New  Brunswick  to  South  Carolina,  westward  to  Nebraska,  beint; 
almndant  espe<»ially  throughout  the  Alleglieny  Mountain  region. 

Description  of  plant. — This  meml)er  of  the  barberry  family  (Berl)eridace{e)  is 
a  iierennlal  herb,  1  to  *?  feet  in  height,  and  indigenous  to  this  country.  It  bears 
at  the  top  one  large,  almost  stendess  leaf,  which  is  triternately  comiK)und — 
that  is.  the  main  leaf  stem  divides  into  three  stems,  which  again  divide  into 
threes,  and  each  division  l)ears  three  leaflets.  Sometimes  there  is  a  smaller 
leaf,  but  similar  to  the  other,  at  the  base  of  the  flowering  branch.  The  leaflets 
are  thin  in  texture,  oval,  oblong,  or  obovate,  and  3  to  ;"»  lobed. 

In  the  early  stage  of  Its  growth  this  i)iant  is  covered  with  a  sort  of  bluish 
green  bloom,  but  it  gradually  loses  this  and  bec-omes  smooth.  The  flowers  arc 
borne  in  a  small  terminal  panicle  or  head,  and  are  small  and  greenish  yellow. 
They  appear  from  April  to  May,  while  the  leaf  is  still  small.  The  globular 
setHls,  which  rii)en  al)out  August,  are  lK)rne  on  stcmt  stalks  in  membranous 
capsules  and  resemble  dark -blue  berri(»s. 


fl  King's  American  I>isi)ensatt)ry,   Vol.    I.   1808,   from  BerlH»rldacea\   by  C.  <f. 
and  .7.  V.  lAoyd,  1878. 
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Descriplioii  of  ronlaloch. — Tbe  thick  cniokeiJ  rootstuck  of  tiliie  tfthosh  [m  alniont 
I'uiii'Ciili.Hl  I13-  tlie  IIIIIS9  uf  uinllMl  roofH  which  Hiirruiinils  It.  Then-  nn*  iiiiiiiennis 
cu|)-iihJipocl  stars  nod  mimll  linmcbes  on  the  iip|)er  Hiirfnce  of  the  rootstorti. 
while  tlie  lower  surfa<'e  gives  olT  numerous  long,  crooktkl.  nmtteil  roots.  Some 
of  the  scnrs  are  (le[)resse<1  l)elow-  the  surffl<^  of  the  rootsto<-k.  while  others  nn- 
mified  iibove  It.  The  outsUle  Is  lirowtilsh  niid  tlie  liislile  tough  imd  \vnod,T, 
Ttliie  ['oliosh  poHsesseH  ii  slight  odor  iiiid  11  RweetlRli.  siitnewhat  hitter  nnil  nirlil 
taste.     In  the  i>owilered  atiite  It  ciiUReH  siieeKlii>;. 

Conertiiiii.  /iricrs.  and  ii«r».— The  rtwt  In  iIhk  In  the  fail.  \"er,v  often  the  roofs 
of  BiiMenseiil  or  ttvlnleiif  lire  found  mixed  with  those  of  hlue  i-ohosh.  The  iirh'e 
of  hhie  cohosh  root  rniiges  from  '2i  to  4  rents  11  pound. 

Blue  <-ohoRh.  ofllHtil  In  Hie  rniled  Rt.tteh 
I'liiirniiK-oixpl)!  for  ISflO,  Is  iise<l  ns  ii  demultfut. 
nntlxpKfinodle.  emnienngf^ue.  nnd  diuretli-. 


TWIN  LEA  I 


■frffrrnimia  iliphiilla   (L.)   Pprp. 


Habitat  and  range. — Twlnleiif  Inhabits  rk-h 
Khiid.v  woods  from  New  York  to  \'irglnlii  ami 
westivnrd  to  WlscoUHln. 

DmcrlplUm  of  plonl.— This  native  herliai'eous 
pepernial  is  only  about  6  to  8  inches  in  height 
when  ill  Hower,  At  the  fruiting  stage  It  Is 
frequently  18  Inches  In  height.  It  Is  oue  of  onr 
early  spring  plants,  and  Its  white  flower,  reseiii- 
hllng  tliat  of  hloodroot,  is  produced  ns  early  as 
.\pril. 

Tile  long-stemmed,  smooth  leaves,  pmdu(«il  in 
|ialrs  and  arising  from  the  hase  of  the  phiiit. 
!ire  ratlier  <Mldly  formed.  Tttey  are  about  S  tu 
<■  ini'hes  long.  2  to  4  inches  wide,  heart  shaiH'^l 
or  kldne.v  shaiied.but  partnl  lengthwise  Into  two 
lolies  or  divisions,  really  givhig  the  ujiiiearninv 
of  two  leaves;  hence  the  commi)n  name  "  twiiileaf."  The  flower  with  Its  elKliI 
<iblong.  siirending  white  petals  measures  about  1  inch  across,  and  is  lM>rne 
at  the  sniiimlt  of  a  slender  stalk  arising  from  the  root.  The  nmny-seetletl 
cui>s<ile  Is  atwut  1  Inch  long,  leathery.  Homewhnt  iK>ar  shaped,  and  ofieDlng 
halfway  around  lieiir  the  top.  the  upiht  imrt  fomiliiK  a  sort  of  lid.  (Fig.  1K.> 
Twinleaf  lielcing«  to  the  tmrlieri-y  family  (Hert)erldnc«e). 

ItCKiTlpti'iH  lit  iwjls^i-ici-.— Twinleaf  has  a  horijiontiil  rootstock.  with  mauy 
fibrous,  niui'h-matted  riHits.  and  is  very  similar  to  that  of  blue  cohosh,  hut  not 
so  long.  It  is  thick,  ktiott.v.  .vellowish  brown  externally,  with  a  resinous  bark. 
and  Internally  yellowislL  Tlie  Inner  iiortlon  is  nearly  tatiteless.  but  the  tk-irk 
has  a  hitter  nnd  acrid  taste. 

C'lllrftiiiii.  prtiTu,  ami  imck. — The  nwitstock  Is  collei-ted  In  iiiitinnn.  and  Is  iisinI 
as  n  diuretic,  alterative.  antlsiiasmiMlli'.  and  a  stimulating  iliaphoretU-.     LiriEe 

107 


iti-rt  Fl.HH.l 


PLANTS   FUBNISHtNG   HOOT   DRUGS.  39 

(loses  are  said  to  be  emetic  and  smaller  doses  tonic  and  fxjM^'torrtnt.     The  price 
liaid  for  twinleaf  root  ranges  Croui  about  5  to  7  cents  a  pound. 

MAT-AFFLE. 
Podopltplllim    liclltlttim    Ji. 

Pharm acnpiFi ttl  » oiii e. — Podop hy lluui . 

OtIiiT  f'lmiiioii  names. — .Maadrnke.  wild  mnndmke.  Anierlcan  maudrake. 
wild  lemon,  ground-leiiioiL  lioE-iipple,  devH'n-npple,  Indian  apple,  niwooii-lierry, 
duck's-foot,    umbrella -plant,    vegetable   i-aloitiel. 

Ilaliltut  (iiid  range. — TLe  May-apple  la  an  indigennuit  plant,  found  In  low 
woods,   UKunll.v  grow- 
ing  In   imtcbes.    from 


}}e 


ripti: 


:    of 


plant. — .\  p  a  t  c  b  of 
May-apiile  can  be  dls- 
tingulsbed  from  afar, 
tbe  HDiiiotI).  dark-Rreeii 
foliage  and  clone  and 
even  stand  makint!  it 
a  roiispimiius  feiiture 
of  the  woodliuid  vege- 

Mii,r-ai>plp  Is  a  per- 
ennial plant,  and  be- 
longs lo  tlie  barbeiTy 
family  (Berberida- 
ceip).  It  is  erei-t,  and 
KrowH  iilMiut  1  foot  In 
lielglit.  Tlie  leaves  are 
(iidy  two  in  niiniber, 
circiiliir  in  mitllne.  but 
with  five  to  seven  deep 
lobes,  tbe  lobes  2  cleft, 
and  tootlie<l  at  the 
apex ;    tl)P>-   are   dark 

Kreen  nlwve,  tbe  lower  Burtnce  lighter  green  and  wmewhat  bnlry  or  smootb.  some- 
times 1  foot  In  diameter,  and  borne  on  long  leafstalks  nliicb  are  fixed  to  ttie  cen- 
ter of  the  leaf,  giving  it  an  umbrella-like  apiwurance,  The  waxy-white,  solitary 
flower,  sometimes  2  Iny^lies  in  diameter,  apiiears  In  May,  nodding  on  Its  sltort  stout 
stalk,  generally  right  between  the  two  large  umbrella-like  leaves,  wbicb  shade 
It  and  hide  It  from  view.  (Fig.  14.)  The  fruit  which  follows  is  lemon  stiaiKHl, 
at  first  green,  then  yellow,  about  2  inches  in  lei^b,  and  edible,  although 
when  eaten  iuimoderately  it  is  known  to  have  produced  bad  effei'ts. 

In   a   patch  of   Ma.v-apple  plants  there  are  always  a   number   of  sterile  or 
flowerless  stalks,  which  bear  leaves  similar  to  those  of  the  flowering  plants. 

Degcriptiott  of  rinitgtock. — The  horizontally  creeping  r<Mjtstock  of  May-apple 
<fig.  14).  when  taken  from  tbe  gronnd.  Is  from  1  to  6  feet  or  more  in  length. 
flexible,   smooth,   and    round,   dark   brown  on   the   outside  and   whltlsb   and 
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fleshy  within ;  at  intervals  of  a  few  inches  are  thickened  joints,  on  the  tipper 
surface  of  which  are  round  stem  scars  and  on  the  lower  side  a  tuft  of  rather 
stout  roots.  Sometimes  the  rootstock  hears  lateral  branches.  The  dried 
rootstock,  as  it  oc<'urs  in  the  stores,  is  in  irregrular,  somewhat  cylindrical 
pieces,  smooth  or  somewhat  wrinkled,  yellowish  brown  or  dark  brown  exter- 
nally, whitish  to  pale  brown  internally,  breaking  with  a  short,  sharp  fracture, 
the  surface  of  which  is  mealy.  The  odor  is  flight  and  the  taste  at  first 
sweetish,  becoming  very  bitter  and  acrid. 

CoUectioti,  prices,  and  uses, — ^The  proper  time  for  collecting  the  rootstock 
Js  in  the  latter  half  of  September  or  in  Octol)er.  The  price  paid  for  May- 
apple  root  ranges  from  3  to  (5  cents  a  pound. 

May-apple  root,  which  is  recognized  as  official  ^in  the  United  States  Phar- 
macoiKBia,  Is  an  active  cathartic,  and  was  known  as  such  to  the  Indians. 

CANADA    SlOONSEED. 

Meniapcrmum  canadenHC  L. 

Other  common  names. — Menispermum,  yellow  parilla,  Texas  sarsaparilla,  yel- 
low saraaparilla,  vine-maple.     (PI.  IV,  fig.  X) 

Habitat  and  range. — Canada  moonseed  is  usually  found  along  streams  In 
woods,  climbing  over  bushes,  its  range  extending  from  Canada  to  Georgia  and 
Arkansas. 

Description  of  plant. — ^This  native  perennial  woody,  climber  reaches  a  length 
of  from  6  to  12  feet,  the  round,  rather  slender  stem  bearing  very  broad,  slender- 
stalked  leaves.  These  leaves  are  from  4  to  8  inches  wide,  smooth  and  green  on 
the  upper  surface  and  paler  beneath,  roundish  in  outline  and  entire,'  or  some- 
times iol>eil  and  resembling  the  leaves  of  some  of  our  maples,  whence  the  com- 
mon name  **  vine-maple "  is  probably  derived.  The  bases  of  the  leaves  are 
generally  heart  shaped  and  the  apex  pointed  or  blunt.  In  "July  the  loose  clusters 
of  small  yellowish  or  greenish  white  flowers  are  produced,  followed  in  September 
by  bunches  of  black  one-seeded  fruit,  covered  with  a  **  bloom  "  and  very  much 
resembling  grapes.  Canada  moonseed  belongs  to  the  moonseed  family  (Menl- 
spermaceie). 

Description  of  rootstock. — The  rootstock  and  roots  are  employed  in  medicine. 
In  the  stores  it  will  be  found  in  long,  straight  pieces,  sometimes  3  feet  in  length, 
only  about  one-fourth  of  an  inch  in  thickness,  yellowish  brown  or  grayish  l>rown, 
finely  wrinkiwl  lengthwise,  and  giving  off  fine,  hairlike,  branched,  brownish 
roots  from  joints  wiiich  occur  every  inch  or  so.  The  Inside  shows  a  distinct 
white  inth  of  varialile  thickness  and  a  yellowish  white  wood  with  broad,  porous 
wood  rays,  the  whole  breaking  with  a  tough,  woody  fracture.  It  lias  practically 
no  odor,  but  a  bitter  taste. 

Collcctioti,  prices,  and  uses. — Canada  moonseed  is  collected  in  autumn,  and 
brings  from  4  to  8  cents  a  pound.  It  is  used  as  a  tonic,  alterative,  and  diureti<\ 
and  was  oflicial  in  tlie  Uniteil  States  Pharmacoixpia  for  1890. 

BIXK)DR()OT. 
Sanffin'naria  canadensis  L. 

Pharmacoprrial  name. — Sangulnarla. 

Other  com  hum  names. — Kedroot,  red  puccoon.  red  Indian-paint,  puccoon-Poot, 
(HX)nroot,  white  puccoon,  pauson,  snakebite,  sweet-slumber,  tetterwort,  tur- 
meric. 

Habitat  and  range. — Bioodroot  is  found  in  rich,  open  woods  from  Canada 
south  to  Florida  and  west  to  Arkansas  and  Nebraska. 
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Descripd'twi  of  plant. — This  liMllRenous  plimt  1h  iitiiong  the  furllcul  of  our 
spring  flowers,  the  waiy-white  bloKsom,  enfoliletl  liy  the  ([raylsh  green  leaf, 
iiniinlly  mnklnK  its  nppenmnrt>  cnrly  In  April.  Tlii>  eiteni  niid  root  contain  a 
lilood-red  iaiiv.  Blooilroot  Is  ii  i>i.>rpnn)iil.  miil  IH-Ioiign  to  the  Hnme  family  ns 
tlip  opium  iwppy.  the  I'npiivpnn-«i'.  Kacli  liud  on  the  thick,  horizontal  root- 
Ktock  produepH  but  ii  Hliigle  leaf  and  a  flowering  seii)>(>,  reaching  about  6  lucti(~< 
In  height  (Be.  1~>).  The  pinut  \»  RRiootb.  iind  both  utem  and  leaven.  eNpooinlly 
when  young,  present  n  grayish  Kre<ni  appeariince,  being  rovered  with  a  "  hlootn  " 
suoli  as  Is  found  on  some  fntlt.i.  The  leaves  are  pnlniately  5  to  9  lobed.  ttie 
lobes  either  cleft  nt  the  apex  or  baring  a  wary  margin,  and  are  borne  on  leaf 
stems  about  B  to  14  Inehea  long.  After  the  plants  have 
(•eased  flowering  tlie  leaves,  at  flrnt  only  -t  Inches  long 
iind  4  to  5  Indies  broad,  oontluue  to  expand  until  tbey 
are  about  4  to  7  Inches  long  and  Ii  to  12  Inches  broad. 
The  under  ttlde  <if  the  leaf  Is  paler  than  the  upi)er  side 
and  shows  prominent  veins,  Tlie  flower  nieasures  about 
1  Inch  across.  Is  white,  rather  waxlike  In  appearance. 
wltb  numerous  golden-yellow  staniens  In  tlip  center.  The 
petals  soon  fall  off.  and  the  oblong,  narrow  seed  pod  de- 
velops, attaining  a  length  of  aliout  au  inch. 

Detcriptiim  uf  (/)'i/«*i«'A-.— When  dng  <iut  of  the  ground 
bloodiDot  Is  rather  thick,  round,  and  fleshy,  slightly 
curved  at  the  ends,  and  contains  a  quantity  of  hlmid-red 
Juice.  It  Is  from  1  to  4  Inches  In  length,  from  J  to  1 
Inch  in  tbickness,  externally  reddish  brown,  internally  a 
bright-rod  blood  color,  and  produi'es  many  thick,  ornnge- 
colored  niollets.      (Ftg.  l."i.) 

The  rootslock  shrinks  considerably  in  drying,  the  out- 
side turning  dark  brown  and  the  Inside  orange-red  or 
yellowish  with  numerous  small  red  dots,  and  It  breaks 
wltli  a  short,  sharp  fracture.  It  has  but  a  slight  odor. 
nnd  the  taste  Is  bitter  and  acrid  and  very  iierslstent. 
The  powdere<l  root  causes  sneezing, 

CoHfi'tliiii,  iirifTH.  mid  uim. — The  rootstock  should  be      Fia.  is.— Blood  root  iSait. 
eollei-ted  In  autunu),  after  the  leaves  linve  died,  ntid  after       innnann     ,■•••,.< ienn^i 
curing  It  sliouhl  be  stored  In  a  dry  placi-.  as  it  rapidly         rooi-u^k 
deteriorates   if  allowed  to  hecoine  moist.     Age  also   ini- 

pjilrs  its  actlvlt.v.     Tiie  price  paid  to  collectors  for  this  root  ranges  froai  al)out 
."i  to  nt  i-enis  a  |>onnd. 

ttluodroot  was  well  known  to  the  American  Indians,  who  used  the  red  juice 
IIS  a  d.ve  for  skins  and  hasketa  and  for  jMilnting  (beir  faces  and  IkmIIck.  It  If 
■  ifHcial  111  the  I'nited  States  I'harniacoixc'".  and  Is  used  as  a  tonic,  alterative, 
stimulant,  and  emetic. 


IIVDRANUl 


1/,1'lr 


■II"  1.. 
n -barks. 


Olhfr  rumni'.ii  udmrn.— WUil  liy.lrang.'ji.  : 

Habitat  and  rangt; — Hydrangea  frn|uenls  rocky  river  banks  and  ravhies 
from  the  southern  part  of  Xew  York  to  KlorUla.  and  westward  to  Iowa  and  MIs- 
Hourl. i>elnK  psiieclnlly  abuudant  in  the  valiey  of  tbe  Delaware  and  southward. 

Description  uf  plant. — Hydrangea  is  an  Indigenous  shrub,  .'>  to  ft  feet  or  more 
In  height,  with  weak  twigs,  slender  leaf  steins  and  thin  leaves.  It  l>elongs  to  the 
h.vdrangea  family   (Hydrangeateje).    The  leaves  are  oval  or  sometimes  bear) 
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^shaped,  J5  to  6  inches  long,  sharply  t<>othed,  green  on  both  sides,  the  upper  sni*x>th 
and  the.  lower  sometimes  hairy.  The  shrub  is  in  flower  from  June  to  July,  pro- 
duciug  loose,  branching,  terminal  heads  of  small,  greenish  white  flowers,  fol- 
lowed by  membranous,  usually  2-c»elled  capsules,  which  contain  numerous  seeds. 
(Pi.  IV,  fig.  4.)     Sometimes  hydrangea  will  flower  a  second  time,  early  in  fall. 

A  peculiar  characteristic  of  this  shrub,  and  one  that  has  given  rise  to  the 
( ommon  name  *'  seven-barks,"  is  the  jjeeling  ofiF  of  the  stem  bark,  which  ct>mes 
off  in  several  successive  laj-ers  of  thin,  different  colored  bark. 

DcHcriptiou  of  root. — The  root  is  roughly  branched  aud  when  first  taken  fnmi 
the  groinid  is  very  juicy,  but  after  drying  it  becomes  hard.  The  smooth  white 
and  tougli  wood  is  covered  witli  a  thin,  pale-yellow  or  light-brown  bark,  which 
readily  scales  off.  The  wood  is  tasteless,  but  the  bark  has  a  pleasjint  aromatic 
taste,  becoming  somewhat  pungent. 

Collection,  prices,  aud  uses. — Hydrangea  root  is  cx)llected  in  autumn,  and  as  it 
!)ecomes  very  tough  after  drying  and  difficult  to  bruise  it  is  best  to  cut  the 
root  in  short  transverse  pieces  while  it  is  fresh  and  still  juicy  and  dry  it  in 
this  way.     The  price  ranges  from  2  to  7  cents  a  i)ound. 

Hydrangea  has  diuretic  properties  and  is  said  to  have  been  much  used  by 
the  Cherokees  and  early  settlers  in  calculous  complaints. 

INDIAN-PHYSIC. 
Porteranthus  trifoliatus  (L.)  Rritton. 

(Synonym. — GiUenia  trifolinta  Moench. 

Other  common  names. — (lilienia.  bowman's-root.  false  ipecac,  western  drop- 
wort,  Indian-hippo. 

Habitat  and  range. — Indian-physic  is  native  in  ricli  woods  from  New  York  to 
Michigan,  south  to  Georgia  and  Missouri. 

Description  of  plant. — ^Tlie  reddish  stems  of  this  slender,  graceful  perennial  of 
the  rose  family  (Rosacejc)  are  about  2  to  ^  feet  high,  several  erect  and  branched 
stems  being  prcKluced  from  the  same  r(K)t.  The  leaves  are  almost  stemless  and 
trifoli.Ate;  that  is,  comi)oseiI  of  three  leaflets.  They  are  ovate  or  huK-eolate,  '2 
to  8  inches  long,  narrowed  at  the  base,  smooth,  and  toothed-  The  nodding,  white 
or  pinkisli  flowers  are  few,  produced  in  loose  terminal  clusters  from  May  to 
July.  (PI.  V,  fig.  1.)  The  five  petals  are  long,  narrowed  or  tai>erlng  toward  the 
base,  white  or  pinkish,  and  inserted  in  tlie  tubular,  scmiewhat  bell-shape<l.  re<I- 
tinged  calyx.     The  seed  pcMls  are  slightly  hairy. 

At  the  base  of  the  leaf  stems  are  small  leaflike  parts,  called  stipules,  which 
in  this  si)ecles  are  very  small,  linear,  and  entire.  In  the  following  si>ecies^ 
which  is  very  similar  to  trifoliatus  and  collected  with  it,  the  stipules,  however, 
are  so  nmch  larger  that  they  form  a  prominent  character,  which  has  given  rise 
to  its  specific  name,  stipulatus. 

Porteranthus  stipulatus  (Muhl.)  Britton  (Syn.  GiUenia  stipulaeca  Nutt.)  is 
found  in  similar  situations  as  P.  trifoliatus,  but  generally  farther  west,  its  range 
extending  from  western  New  York  to  Indiana  and  Kansas,  south  to  Alabama. 
Louisiana,  and  Indian  Territory.  The  general  appearance  of  this  plant  is  verj' 
similar  to  that  of  P.  trifoliatus.  It  grows  to  about  the  same  height,  but  is  gen- 
erally more  hairy,  the  leaflets  narrower  and  more  deeply  toothed,  and  the 
flowers  perhaps  a  trifle  smaller.  The  stipules,  however,  will  generally  serve  to 
distinguish  it.  These  are  large,  broad,  ovate,  acute  at  the  apex,  sharply  and 
deeply  notched,  and  so  much  like  leaves  that  but  for  their  position  at  the  Uase 
of  the  leaf  stems  they  might  easily  be  mistaken  for  them. 

AVitli  the  exception  of  the  name  American  ipecac  applied  to  this  plant,  the 
common  names  of  Porteranthus  trifoliatus  are  also  used  for  P.  stipulatus. 
The  roots  of  both  si)ecies  are  colle<ted  and  used  for  the  same  purposes. 
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Desr-riplion  of  if,o/».— The  root  of  I'mteraitthun  Irffolialiig  ]a  thick  iitid 
knolly,  wltb  many  sinoolblsb,  reddlxb  Iirowii  rootlets  (PI.  V.  flg,  1),  the  liitter 
it)  (Iryiiig  l)«'i'oiiiiiijr  wrliikletl  lenfithwlsie  mid  sliuwliig  a 
or  l)reaks  In  the  bark, 
and  the  Interior  wbitc 
and  woody.  There  Is 
prnctleallj'  no  odor,  and 
the  woody  ]K)rIliin  1: 
taBteleas,  but  thi-  bark. 
whlcli  1.1  readily  wepiir- 
nble.  Ih  bitter,  liineiHlii;: 
the  Hon-  of  Kallvii. 

I'nrteraiilhuH  alipulaliiii 
has  II  liirser.  more  knotty 
root,    with    rootlets    tbnt 

strifted,  or  markeii  with 

rings,  nnd  the  bark  fis- 
sured, or  breaking  from 
the  white  woody  |)ortloii 
at  frequent  Intervnls. 

Culleelion,  prices,  and 
Hjint.— Tiie  roots  of  lK>t]i 
S|)e<'les  are  enllwted  In 
nutiiinii.  The  price  ranges 
fn>nL2to4  cents  n  tiouiid. 
ludiiiu-iih.vsle  or  bow- 

nnnies  Imply,  was  a  imjm- 
iar  rpiiie<ly  with  the  In- 
dians, wlio  iveil  It  as  iiit 
emetic.     From   tiieui   tlic 
white  settlers  learned  of 
Its  properties,  and  It   Is   ] 
still   iiseil   for   its  emetU- 
nctlon.    This  drug 
one  time  ofntial   in  the  I'nlle.1  Htn 
action  is  said  to  resemble  titnt  of  ip 


MedlcH. 


WILi>    INDKKl. 


JtiililMii 


I  (I..)  H.  Hr. 


.veltow  indigo,  American  indigo. 
n-clover.  borsefly-weiil.  slum  fly. 


Other  rii,„m<m  na»ic«.— Baptisia.  Indlgo- 
yetlow  broom.  Indlgo-brooiii.  clover- 1 ii'oi)ni. 
rattlebusli. 

Hahilat  mill  ratigc^-TbU  native  berb  grows  on  dry.  i)oor  Innd.  ami  Is  found 
from  Maine  to  Minnesota,  south  to  Florida  nnd  Louisiana. 

Dcitcrlpti/in  of  planl.^yinny  who  have  l)een  brought  u|)  In  the  country  will 
rei'ognize  In  the  wild  Indigo  the  plant  so  frequently  used  by  farcners,  especially 
In  Virginia  and  Maryland. "to  keep  flies  away  from  horses,  hnncbes  of  It  being 
fastened  to  the  harness  for  this  purpose. 

Wild  indigo  grows  abont  2  to  S  feet  in  height,  and  the  cloverllke  blossoms  and 
leaves   will   show   at  once   that  It   lH>iongs  to  the  same   family  i 
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sometlmea  slightly  tloKMl  with  ml.  from  t;  liii'bes  to  u  foot  In  helgbt.  and 
geoerally  unbranflietl.  The  Imvps  alternate  iii)  the  :<teni,  are  tance  shaped 
or  obloDg  lanoe  HbHped.  thin  In  texture,  1  to  2  incbee  loiig.  and  irtemlpss. 
The  floweriiif:  splki'M  are  twrne  uii  the  t^udn  of  the  steiiii*  iiad  ("oDHiRt  iit  rnlhcr 
crowded.  siuhII.  grecQixb  while.  iiislKniflcant  dowers.  The  Dowerfug  iieriod 
of  Seiie<'H  HnHkiTiKit  Is  from  May  to  June.  The  siiike  blossoms  gradually, 
and  wlieTi  the  lowermost  flowern  have  iilreaily  friilteil  the  uii|>er  piirt  of  the 
»plke  Is  Htm  In  llower.  The  seed  caiisules  tire  Huinll  and  mntaln  two  blaek. 
Honiewhat  hairy  seeclni.  (Fig.  IS.)  The  short  slemlcr  stalks  supporting  lliese 
seed  i-apaulea  have  a  tendency  to  break  off  from  the  uiain  axis  before  tbe 
see<i  ia  fully  mature,  leavlug  the  spike  in  a  rather  ragged- looking  eonditlon. 
and  tbe  yield  of  seed,  therefore,  Is  not  very  large.     Seneca  snakerocjt  belongs  to 

the  milkwort  family 
(Polygalaceip). 

A  tomi  of  Reneoa 
^nakeroot.  growiog 
mostly  in  the  North- 
Central  States  aiHl 
illstingulshed  hy  its 
taller  stems  a  ii  d 
lirotider  leaves,  lias 
lieen  called  Potysiala 
wiicga  var.  latifiitia. 
DexcriplioH     -.f 

I  mil. — Seneca  snake- 
coot  (Hg.  IS  I  is  de- 
s.ril*d  In  the  Tnlted 
States  1'  li  a  r  ni  a  - 
(vpoela  as  follows : 
■■  Somewhat  i;ylin- 
driial.  tapering,  more 
or  less  flexuons.  :t  to 
15  em.  king  and  'Z  to 
h  mm.  tblek.  bearing 
several  similar  hori- 
zontal   branches   and 

II  few  rootlets :  i-mwn 
knotty  with  numer- 
ous buds  ami  short 
stem  remnants;  ex- 
ternally yellowish 
gray      or      lirownisli 

yellow,  longitiulliially  >vrinliled.  tisuall.v  marked  hy  a  keel  which  Is  mure  pnnul- 
nent  in  perfectly  drj'  roots  near  the  crown;  fracture  short,  wood  llglit  yellow, 
usually  ext'entrically  »levei<u)od ;  odor  slight,  uauneatlng ;  taste  sweetish,  after- 
wards acrid.'' 

The  Seneca  Hnnkcroots  found  In  i-omini>n«  vary  greatly  In  size,  that  obtained 
from  the  South,  which  Itt  really  the  oOlcial  drug,  XieVag  usually  light  colored  and 
small.  The  ]irlnci]ial  supply  of  Seneca  »nakeroot  now  comes  from  Minnesota, 
Wisconsin,  ami  farther  northward,  and  this  western  Seneca  snakeroot  has  a 
much  larger,  darker  root  with  a  crown  or  head  sometimes  nicasurlnc  2  or  3 
inches  across  and  ttie  upper  part  of  the  root  very  thick.  It  is  also  less  twisted 
and  not  so  distinctly  keeled. 
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Seneca  snakeroiit  Itt  often  much  udulterattMl  with  the  rixirs  of  othei'  Kpei'les 
ot  Polygala  and  of  other  ]>lant:<, 

Collcrtioii.  piiccg.  and  iiscn. — Th<^  time  for  (-ollec'ttnc  Seneca  snakeroot  Is  in- 
iiutuQtD.  I^ibor  <-<m(lltli)ns  play  a  gn-nt  yiirt  In  the  rise  and  fall  of  prIivB  ftir 
this  drug.  It  In  snld  that  very  little  S.-ni-cn  Kintki-ruDt  has  boen  dug  )u  the 
NorthweKt  during  ItXMS,  dne  to  the  fact  that  the  Indiana  and  others  who  uxually 
engiige  in  lliis  work  were  so  much  in  demand  as  fanii  hands  and  riiilroiKl 
laborers,  which  pild  theui  far  l)etter  than  the  digging  of  Sen»'a  snukeroot. 
Collwlora  receive  from  alfoiit  W  to  70  cents  a  pound  for  this  root. 

This  driiK,  first  brought  into  piiiiulaem'C  as  a  <urc  for  snake  bite  among  the 
Indiana,  is  now  employed  as  an  e\pe«-torai)t,  emetic,  and  diuretic.  It  Is  olHclai 
in  the  I'harmai-opipia  of  the  United  States. 

STILI.lNr.IA. 
■Stilliiigia  Kutralica  h. 

Pbarmaitipiriat  nami'.—e'tnUuKia. 

Other  ciimmoii  Homc^.— Queen ■s-ileii(;l: 

Hahital    and   ranflc. — This   plant 
barrens     from     Maryland     to 
Fioriila   west   lo   Knnsiis   and 

Drgcriptiiitt  uf  p/aM(.— I.iko 
iniist  of  the  other  nicnilwrs  of 
the  siniige  family  (tuphoi 
blaeeiel  Bti111ngiaal'<acontaiuK 
mllkj  juice  Thtsindlgeiious 
herbaceous  ]>erennial  is  aI>out 
1  to  t  feet  in  height  bright 
^reen  and  hunie\th  it  t\enh\ 
«lth  *.  row  d«l  leaves  of  a  some 
what  leathery  te\turL  The 
leaves  are  |u  icticidK  wtenilcw 
and  sarj  greatlj  4n  fiirm 
from  lance  shape<l  oblong  to 
ov  al  and  elllptii  ai  round 
toothed  or  saw  toothetl  I  In 
IMileietlon  flowers  nhkh  ap 
tiear  from  \prll  to  Oilolxi 
ire  borne  In  a  clenst  termin  il 
f]  Ike  and  consist  of  two  kinds 
male  and  female  the  mail 
flowers  arranged  in  dtnsi 
(tustPiH  around  lh<  u|>|h  r 
part  of  the  stalk  ind  the 
female  flowers  oiiurrint,  at 
the  Iwise  of  the  spike  (big 
19.)  The  spwls  are  contalneil  ''"' 
in    a    rouDdish    3-lobed    caji- 

Descriptioii  of  root. — Stillingia  consists  of  somewhat  cylindrical  ov  slenderly 
splndle-shapeil  roots  from  li  inches  to  a  foot  in  length,  slightly  branched,  thi- 
yellowish  white,  porous  wood  covered  with  a  rather  thick,  reddish  brown, 
wrinkled  bark,  the  whole  breaking  with  n  fibrous  fracture.  As  found  In  com- 
raen-e.  stillingin  Is  usually  in  short  trausverse  sections,  the  ends  of  the  sections 

107 


Ld  Trimeii,  Uvdici 


i.lipitrp 


48  AMERICAN    ROOT   DRUGS. 

pinkish  and  fuzzy  with  numerous  fine,  silky  bast  fibers,  and  the  bark  showing 
scattered  yellowish  brown  resin  cells  and  milk  duets.  It  has  a  peculiar 
unpleasant  odor,  and  a  bitter,  acrid,  and  pungent  taste. 

Collection,  prices,  and  unes. — Stillingia  root  Is  coUec'ted  late  in  autumn  or 
early  in  spring,  usually  cut  into  short,  transverse  sections  and  dried.  The  i)rit>» 
ranges  from  8  to  5  cents  a  i)ound. 

This  root,  which  is  official  in  the  United  States  I'harnm(x>p(pia.  has  been  a 
lH)pular  drug  in  the  South  for  more  than  a  century,  and  is  employed  iirinci- 
pally  as  an  alterative. 

WILD  SAR8APARILLA. 

Aralia  nudicauHs  L. 

Other  common  names. — Falst?  sarsaparilla,  Virginian  sarsaparilla,  American 
sarsaparilla,  small  spikenard,  rabbit's-root,  shotbush,  wild  licorice. 

Habitat  and  range, — Wild  sarsaparilla  grows  in  rich,  moist  woods  from  New- 
foundland west  to  Manitoba  and  south  to  North  Carolina  and  Missouri. 

Description  of  plant. — This  native  herbaceous  perennial,  belonging  to  the  gin- 
seng family  (Araliaceje),  produces  a  single,  long-stalked  leaf  and  flowering 
stalk  from  a  very  short  stem,  both  surrounded  or  sheathed  at  the  base  by  thin, 
dry  scales.  The  leafstalk  is  about  12  inches  long,  divided  at  the  top  into  three 
parts,  each  division  bearing  five  oval,  toothed  leaflets  from  2  to  5  inches  long, 
the  veins  on  the  lower  surface  sometimes  hairy. 

The  naked  flowering  stalk  bears  three  spreading  clusters  of  small,  gre<*nish 
flowers,  each  cluster  consisting  of  from  12  to  30  flowers,  produced  from  May  to 
June,  followed  later  in  the  season  by  purplish  black  roundish  berries,  about 
the  size  of  the  common  elderberries.     (PI.  V,  flg.  2.) 

Description  of  rootstock. — Wild  sarsaparilla  rootstock  has  a  very  fragrant, 
aromatic  odor.  Rabbits  are  said  to  be  very  fond  of  it,  whence  one  of  the  com- 
mon names.  "  rabbit's-root,"  is  derived.  The  rootstock  is  rather  long,  hori- 
zontally creeping,  somewhat  twisted,  and  yellowish  brown  on  the  outside.  (IM. 
V,  flg.  2.)  The  taste  is  warm  and  aromatic.  The  dried  rootstock  is  brownisis 
gray  and  wrinkled  lengthwise  on  the  outside,  about  one-fourth  of  an  Inch  in 
thickness,  the  inside  whitish  with  a  spongy'  pith.  The  taste  is  sweetish  and 
somewhat  aromatic. 

Collection,  prices,  and  uses. — The  root  of  wild  sarsaparilla  is  collected  in 
autumn,  and  brings  from  5  to  8  cents  a  pound. 

This  has  long  been  a  i)opular  remedy,  both  among  the  Indians  and  in  domestic- 
practice,  and  was  official  in  the  United  States  Pharmacopoeia  from  1820  to  1880. 
Its  use  is  that  of  an  alterative,  stimulant,  and  diaphoretic,  and  in  this  it  resem- 
bles the  official  sarsaparilla  obtained  from  tropical  America. 

Similar  species. — The  American  spikenard  (Aralia  racemosa  L.),  known  also 
as  spignet.  spiceberry.  Indian-root,  petty-morrel,  life-of-man,  and  old-man's-root, 
is  employed  like  Aralia  nudicaulis.  It  is  distinguished  from  this  by  its  taller, 
herbaceous  habit,  its  much-branched  stem  from  3  to  (5  feet  high,  and  very  large 
leaves  consisting  of  thin,  oval,  heart-shaped,  double  saw-toothed  leaflets.  The 
small  greenish  flowers  are  arranged  in  numerous  clusters,  instead  of  only  three 
as  in  nudicaulis,  and  also  appear  somewhat  later,  namely,  from  July  to  August 
The  berries  are  roundish,  reddish  brown,  or  dark  purple. 

The  rootstock  is  shorter  than  that  of  nudicaulis,  and  much  thicker,  with 
prominent  stem  scars,  and  furnished  with  numerous,  very  long,  rather  thick 
roots.  The  odor  and  taste  are  stronger  than  in  nudicaulis.  It  is  also  collected 
in  autumn,  and  brings  from  4  to  8  cents  a  pound. 

107 


PLANTS   FURNISHING   ROOT   DRUGS.  49 

The  American  spikenard  occurs  in  similar  sitiiatiouH  as  nudicaulis,  but  its 
range  extends  somewhat  farther  south,  Georgia  l>eing  given  as  the  southern 
limit 

The  California  spikenard  {Aralia  calif  or  nica  Wats.)  may  be  used  for  the 
Hame  purposes  as  the  other  sijecies.  The  plant  is  larger  than  Aralia  racemosa, 
but  otherwise  is  very  much  like  it.  The  root  is  also  larger  than  that  of  .1. 
racemosa, 

GINSENG. 

Panax  quinquefolium  L. 

Other  common  namm. — American  ginseng,  stmg.  red-berry,  flve-flnger«.  (PI. 
V,  fig.  3.) 

Habitat  and  range. — (iinseug  is  a  native  of  this  country,  its  favorite  haunts 
being  the  rich,  moist  soil  in  hardwood  forests  from  Maine  to  Minnesota  south- 
ward to  the  mountains  of  northern  Georgia  and  Arkansas.  For  some  years 
ginseng  has  been  cultivated  in  small  areas  from  central  New  York  to  Missouri. 

Description  of  plant. — Ginseng  is  an  erect  perennial  plant  growing  from  8  to 
15  Inches  in  height,  and  bearing  three  leaves  at  the  summit  each  leaf  consisting 
of  five  thin,  stalked,  ovate  leaflets,  long  pointed  at  the  ai>ex,  rounded  or  nar- 
rowed at  the  base,  the  margins  toothed ;  the  three  upper  leaflets  are  largest 
and  the  two  lower  ones  smaller.  From  6  to  20  greenish  yellow  flowers  are 
produced  in  a  cluster  during  July  and  August,  followed  later  in  the  season  by 
bright  crimson  berries.     It  belongs  to  the  ginseng  family  (Araliacese). 

Description  of  root. — Ginseng  has  a  thick,  spindle-shaped  root,  2  to  3  inches 
long  or'  more,  and  about  one-half  to  1  inch  in  thickness,  often  branched,  the 
outside  prominently  marked  with  circles  or  wrinkles.  (PI.  V,  fig.  3.)  The 
spindle-shai)ed  root  is  simple  at  first,  but  after  the  second  year  it  usually  be- 
comes forked  or  branched,  and  it  is  the  branched  root  especially  if  it  resembles 
the  human  form,  that  finds  particular  favor  in  the  eyes  of  the  Chinese,  who  are 
the  principal  consumers  of  this  root. 

Ginseng  I'oot  has  a  thick;  pale  yellowish  white  or  brownish  yellow  bark,  prom- 
inently marked  with  transverse  wrinkles,  the  whole  root  fleshy  and  somewhat 
flexible.  If  properly  dried,  it  is  solid  and  firm.  Ginseng  has  a  slight  aromatic 
odor,  and  the  taste  is  sweetish  and  mucilaginous. 

Collection  and  uses. — ^The  proper  time  for  digging  ginseng  root  is  in  autumn, 
and  it  should  be  carefully  washed,  sorted,  and  drieii.  If  collected  at  any  other 
season  of  the  year,  it  will  shrink  more  and  not  have  the  flne  plump  api)carance 
of  the  fall-dug  root 

The  National  Dispensatory  contains  an  interesting  item  ctmt^eming  the  collec- 
tion of  the  root  by  the  Indians.  They  gather  the  root  only  after  the  fruit  has 
ripened,  and  it  is  said  that  tliey  bend  down  tlie  stem  of  ripened  fruit  before 
digging  the  root,  covering  the  fruit  with  earth,  and  thus  providing  for  future 
propagation.  The  Indians  claim  that  a  large  percentage  of  the  seeds  treated  in 
this  way  will  germinate. 

Although  once  ofllcial  in  the  Unitwl  States  Pharmacopoeia,  from  1840  to  1880, 
it  is  but  little  us(*d  medicinailj'  in  tliis  country  except  by  the  Cliinese  residents, 
most  of  the  ginsiMig  produced  in  this  country  being  exported  to  China.  The 
Chinese  regard  ginseng  root  as  a  panacea.  It  is  on  account  of  its  commercial 
prominence  that  it  is  included  in  this  paper. 

Cultivation. — There  is  probably  no  plant  that  has  l>e<"ome  better  known,  at 
least  by  name,  during  the  past  ten  years  or  more  than  ginseng.  It  has  been 
heralded  from  north  to  south  and  east  to  west  as  a  money-making  crop.     Tlu? 
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prospective  ginseng  grower  must  not  fail  to  bear  in  mind,  however,  that  finuu 
clal  returns  are  by  no  means  immediate.     Special  conditions  and  unusual  care 
are  required  in  ginseng  cultivation,  diseases  must  be  contended  with,  and  a 
long  period  of  waiting  is  in  store  for  him  before  he  can  realize  on  his  crop. 

Either  roots  or  seeds  may  be  planted,  and  the  best  success  with  ginseng  is 
obtained  by  following  as  closely  as  possible  the  conditions  of  its  native  habitat. 
Ginseng  needs  a  deep,  rich  soil,  and,  being  a  plant  accustomed  to  the  shade  of 
forest  trees,  will  require  shade,  which  can  be  supplied  by  the  erection  of  lath 
sheds  over  the  beds.  A  heavy  mulch  of  leaves  or  similar  well-rotted  vegetable 
material  should  be  applied  to  the  beds  in  autumn. 

If  roots  are  planted,  they  are  set  in  rows  about  8  inches  apart  and  8  inches 
apart  in  the  row.  In  this  way  a  marketable  product  will  be  obtained  sooner 
than  if  grown  from  seed.  The  seed  is  sown  in  spring  or  autumn  in  drills  t5 
inches  apart  and  about  2  inches  apart  in  the  row.  The  plants  remain  in  the 
seed  bed  for  two  j'ears  and  are  then  transplanted,  l)eiug  s<»t  about  8  by  S 
inches  apart.  It  requires  from  Ave  to  seven  years  to  obtain  a  marketable  crop 
from  the  seed.  Seed  intended  for  sowing  should  not  be  allowed  to  dry  out, 
as  this  is  supposed  to  destroy  its  vitality. 

Price. — The  price  of  wild  ginseng  roots  ranges  from  $5  a  iwund  upward.  The 
cultivated  root  generally  brings  a  lower  price  than  the  wild  root,  and  southern 
ginseng  roots  are  worth  less  than  those  from  northern  localities. 

Exports. — The  exports  of  ginseng  for  the  year  ended  June  30,  1906,  amounted 
to  160,949  pounds,  valued  at  $1,175,844. 

WATER-ERYNGO. 
Eryngium  yucci folium  Mlchx. 

Synonym. — Eryngium  aquaticum  L. 

Other  common  names. — Eryngium,  eryngo,  button-snakeroot,  <-5>rn-suakeroot, 
rattlesnake-master,  rattleanake-weeil,  rattlesnake- flag. 

Habitat  and  range. — Although  sometimes  occurring  on  dry  land,  water-eryngo 
usually  inhabits  swamps  and  low,  wet  ground,  from  the  pine  barrens  of  New 
Jersey  westward  to  Minnesota  and  south  to  Texas  and  Florida. 

Description  of  plant. — The  leaves  of  this  plant  are  grasslike  in  form,  rigid. 
1  to  2  feet  long,  and  about  one-half  inch  or  a  trifle  more  in  width;  they  are 
linear,  with  parallel  veins,  pointed,  generally  clasping  at  the  base,  and  the 
margins  bristly  with  soft,  slender  spines.  The  stout,  furrowed  stem  reaches  a 
height  of  from  2  to  6  feet,  and  is  generally  unbranched  except  near  the  toi». 
The  insignificant  whitish  flowers  are  borne  in  dense,  ovate-globular,  stout- 
stemmed  heads,  appearing  from  June  to  September,  and  the  seed  heads  that 
follow  are  ovate  and  scaly.  (PI.  V,  fig.  4.)  Water-eryngo  belongs  to  the 
parsley  family  (Apiaceje)  and  is  native  in  this  country. 

Description  of  rootstock. — The  stout  rootstock  is  very  knotty,  with  numerous 
hhort  branches,  and  produces  many  thick,  rather  straight  roots  (PI.  V.  flg.  4), 
both  rootstock  and  roots  of  a  dark-brown  color,  the  latter  wrinkled  lengthwise. 
The  inside  of  the  rootstock  is  yellowish  white.  Water-eryngo  has  a  somewhat 
peculiar,  slightly  aromatic  odor,  and  a  sweetish,  mucilaginous  taste  at  first, 
followed  by  some  bitterness  and  pungency. 

Collection,  prices,  and  uses. — ^The  root  of  this  plant  Is  collected  in  autumn  and 
brings  from  5  to  10  cents  a  pound. 

Water-eryngo  is  an  old  remedy,  and  one  of  its  early  uses,  as  the  several 
common  names  indicate,  was  for  the  treatment  of  .snake  bites.  It  was  official  in 
the  United  States  Pharmacopoeia  from  1820  to  1860,  and  is  employed  now  as  a 
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diuretic  and  exi)e<»torant,  and  for  promoting  iK»r8piration.  In  large  doses  it  acts 
as  an  emetic,  and  tlie  root,  when  chewed,  excites  a  flow  of  saliva.  It  is  said  to 
resemble  Seneca  snakeroot  in  action. 

AM  ERIC  AN    AN  GELirA. 
At\{j€lica  atropurpurca  Jj, 

iiynonym, — Archangel ir a  aimpurpurra  I loffni. 

Other  common  namcx. — Angelica,  purpUvstcuinicd  angelica,  great  angelica,  liigli 
angelica,  jmrple  angelica,  niasterwort. 

Habitat  and  range. — American  angelica  is  a  native  herb,  common  in  swamps 
and  damp  places  from  I^abrador  to  Delaware  and  west  to  Minnesota. 

Description  of  plant. — This  strong-siented.  tall,  stout  perennial  reaches  a 
height  of  from  4  to  6  feet,  with  a  smooth,  dark-purple,  hollow  stem  1  to  2  inches 
in  diameter.  The  leaves  are  divided  into  three  parts,  each  of  which  is  again 
divided  into  threes;  the  rather  thin  segments  are  oval  or  ovale,  somewhat  acute, 
sharply  toothed  and  sonietinH*s  deeply  cut,  and  about  2  inches  long.  The  lower 
leaves  sometimes  measure  2  feet  in  width,  while  the  upi>er  ones  are  smaller,  but 
all  have  very  broad  expanded  stalks.  The  grt»enish  white  flowers  are  produceil 
from  June  to  July  in  somewhat  roundish,  many-rayed  umbels  or  heads,  which 
sometimes  are  8  to  10  inches  in  diameter.  The  fruits  are  smooth,  compressed, 
and  broadly  oval.  (PI.  VI,  flg.  1.)  American  angelica  belongs  to  the  parsley 
family  (Apiacea*). 

Description  of  root. — American  angelica  root  is  l)ranclied.  from  i\  to  6  inches 
long,  and  less  than  an  Inch  in  diameter.  The  outside  is  light  brownish  gray, 
with  deep  furrows,  and  the  inside  nearly  white,  the  whole  breaking  with  a  short 
fracture  and  the  thick  bark  showing  fine  resin  dots.  It  lias  an  aromatic  odor, 
and  the  taste  at  first  is  sweetish  and  spicy,  afterwards  bitter.  The  fresh  root  Is 
said  to  possess  poisonous  properties. 

The  root  of  the  Eurojiean  or  j^arden  angelica  {Angelica  officinalis  Moench) 
supplies  much  of  the  angelica  root  of  commerce.  This  is  native  in  northern 
Euroi)e  and  la  very  widely  cultivated,  esiiecially  in  (Germany,  for  the  root. 

CoHection,  prices,  and  uses. — The  root  is  dug  in  autumn  and  carefully  drie<l. 
Care  Is  also  necessar>'  in  preserving  the  root,  as  It  Is  very  liable  to  the  attacks  of 
insects.     American  angelica  root  ranges  from  6  to  10  cents  a  pound. 

American  angelica  root,  which  was  ofllcial  in  the  United  States  Pharmacopceia 
from  1820  to  1860,  is  used  as  an  aromatic,  tonic,  stimulant,  carminative,  diuretic, 
and  diaphoretic.     In  large  doses  it  acts  as  an  emetic. 

The  seeds  are  also  employed  medicinally. 

YKLIX>\V  JASMIN K  OR  JKSSAMINK. 

(h'lscmium  semper vircns  (L.)  Ait.  f. 

Phartnacopa'ial  name. — (Jelsemlum. 

Other  common  names. — Carolina  Jasmine  or  Jessamine,  Carolina  wild  wood- 
bine, evening  trumijet-tiower. 

Habitat  and  range. — Yellow  Jasmine  is  a  plant  native  to  tlie  South,  fcmnd 
along  banks  of  streams,  in  woods,  lowlands,  and  thickets,  generally  near  the 
coast,  from  the  eastern  part  of  Virginia  to  Florida  and  Texas,  south  to  Mexico 
and  (luatemala. 

Description  of  plant. — This  highly  ornamental  climbing  or  trailing  plant  is 
abundantly  met  with  in  the  woods  of  the  Southern  States,  its  slender  stems 
festoone<i  over  trees  and  fences  and  making  Its  presence  known  by  the  delight- 
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ful  |>erfunie  eslialtKl  h.v  itw  How«'r».  lllUiit;  tl»e  nir  wltlj  a  friicriimT  that  \«  uliiiont 
overpowering  wherevpr  the  .vellow  Jusnilne  Ib  very  nbuudnnt. 

Tbe  amootli,  otiinlug  steiiiH  or  this  benutlful  vine  auiuetimea  ivacb  a  leiigtb  of 
'M  t^at.  The  leuvea  arc  evpr);r(>pii.  lani-e  BbiiptHl.  eutire.  1)  to  •)  iai'bet!  loug, 
rather  aai'row.  borne  on  nhort  Hteiua.  and  generally  reinalnlni;  nn  the  vine  rtnrinp; 
the  winter.  TUe  Uowers,  which  appear  from  Januar>'  to  April,  are  brii;bt 
yellow,  about  1  to  ^^  ini-lies  lonp.  the  corolla  funnel  8ha|)ed.  (Fig.  20.)  Tbey 
are  very  frBjjraiit,  but  poiaonouH,  and  it  ia  atoted  tbut  the  eating  of  boney 
derived  from  Jaaniine  flowers  bas  brought  about  fatal  results. 

Yellow  Jasmine  la  a  |>ereinilal.  aitd  belongs  to  a  family  that  is  noted  for  lis 
])olsououa  projierttes,  namely,  tbe  Logania  fiiniily   ( I>igiininceii>| .  which  tium- 
liers  among  Itx  members  niicli  power- 
ful   jiolsonoua   agents   us   the   slry<-b- 
niue-|>r<Hliii.'lng  tree, 

nenvrlptlan  uf  motnUM-l: — Tbe  root- 
Htock  of  the  yellow  Jaaminc  ia  horl- 
Koiital  and  nina  neiir  the  aurfacr  of 
tbe  KTouml.  attaining  giinit  length.  ITt 
fe<.'t  or  more :  It  Is  tiranched.  and  here 
and  there  prtMlucea  fibrous  rootlets. 
When  freshly  rMuoved  from  the 
ground  it  is  very  yellow,  with  a  |n.'<-u- 
liar  iKlor  and  bitter  taste.  Fur  Itie 
drug  trade  it  is  generally  I'ut  into 
Iile<*eM  varying  from  1  incb  to  ti  im-bes 
111  length,  anil  when  dried  consists  of 
cyllndrk-Ml  sections  almut  1  Inch  in 
thii'kn<>!W.  the  niotK.  of  courw.  thin- 
ner. The  liarlf  Is  thin,  yellnwish 
bniwn.  with  fine  silky  bast  fibers,  and 
the  wood  is  tough  and  jaile  yellow, 
breaking  with  a  sjillntery  fmcturo 
and  allowing  lunnerous  tine  rtiys  radl- 
atlne  from  u  small  L'entral  pith.  Yel< 
low  Jasmine  has  a  bitter  taste  and  a 
lironouneed  heavy  udor. 

CoUvcliiiii.    iiricex.    ami    uiip». — Tho 

root  of  yellow  Jasmine  la  usually  i'ol- 

lec'ted  Just  after  the  plant  has  come 

Into  flower  and  Is  cut  Into  pieces  frum 

ted  with  iHirtlons  of  tbe  steniK.  but  tliesi> 

and  dark  paniUsh  color.   The  i>ric'eK  range 
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1  to  (i  inchcH  long,     it  ia  oflcl 
Ci(i:  be  (lIstitiguisliHl  by  their  tlilrn 
from  S  to  Ti  cents  a  jKiunil. 

Yellow  Jasmine,  wlilfh  is  oflicia 
for  its  ijowei'ful  efftrt  on  the  nen 


Dited  States  rbariuacopteia.  is  use^l 


PiNKR(H3T. 

.V  pit/vlia  mar  Hand  ii-i 

Fharmacopwial  nomr. — Spigelln. 
Other   commiin   iiamrK. — CaroliMa    ptiikrnot.    ■ 
Indian  piuk,  starbloiim.  wormgrase.  v 
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Habitat  and  range.-^This  pretty  little  plant  is  found  in  rich  woods  from  New 
Jersey  to  Florida,  west  to  Texas  and  Wisconsin,  but  occurring  principally  in  the 
Southern  States.     It  is  fast  disappearing,  however,  from  its  native  haunts. 

Description  of  plant. — Pinkroot  belongs  to  the  same  family  as  the  yellow  jas- 
mine, namely,  the  Logania  family  ( Logan iacea?),  noted  for  its  poisonous  species. 
It  is  a  native  perennial  herb,  with  simple,  erect  stem  6  inches  to  li  feet  high, 
nearly  smooth.  The  leaves  are  stemless,  generally  ovate,  i)ointed  at  the  ai)e\ 
and  rounded  or  narrowetl  at  the  base ;  they  are  from  2  to  4  inches  long,  one-half 
to  2  inches  wide,  smooth  on  the  upper  surface,  and  only  slightly  hairy  on  the 
veins  on  the  lower  surface.  The  rather  showy  flowers  are  produced  from  May 
to  July  in  a  terminal  one-sided  spike;  they  are  from  1  to  2  inches  in  lengtli, 
somewhat  tube  shaped,  narrowed  below,  slightly  inflated  toward  the  center,  and 
again  narrowed  or  contracted  toward  the  top,  and  terminating  in  five  lance- 
shaped  lobes;  tlie  flowers  are  very  showy,  with  their  brilliant  coloring — bright 
scarlet  on  the  outside,  and  the  inside  of  the  tube  and  the  lobes  a  bright  yellow. 
The  seed  capsule  is  double,  consisting  of  two  globular  portions  more  or  less 
united,  and  containing  numerous  seeds.     (PI.  VI,  flg.  2.) 

Description  of  rootstock, — The  rootstock  is  rather  small,  from  1  to  2  inches 
in  length  and  about  one-sixteenth  of  an  inch  in  thickness.  It  is  somewhat 
crooked  or  bent,  dark  browft,  with  a  roughened  appearance  of  the  upper  surface 
caused  by  cuivsliaijed  scars,  the  remains  of  former  annual  stems.  The  lower 
surface  and  the  sides  have  numerous  long,  finely  branched,  lighter  colored  roots, 
which  are  rather  brittle.  Pinkroot  has  a  pleasant,  aromatic  odor,  and  the  taste 
is  described  as  sweetish,  bitter,  and  pungent. 

Collection,  prices,  and  uses. — Pinkroot  is  collected  after  the  flowering  period. 
It  is  said  to  be  scarce,  and  was  reported  as  becoming  scarce  as  long  ago  as  1830. 
The  price  paid  to  collectors  ranges  from  2.'>  to  40  cents  a  pound. 

The  roots  of  other  plants,  notably  those  of  the  East  Tennessee  pinkroot 
(RueUia  ciliosa  Pursh),  are  often  found  mixed  with  the  true  pinkroot,  and  tlie 
Ruellia  ciliosa  is  even  substituted  for  it.  This  adulteration  or  substitution  prob- 
ably accounts  for  the  inertness  which  lias  sometimes  been  attributed  to  tlie 
true  pinkroot  and  wliich  has  caused  it  to  fall  into  more  or  less  disuse.  It  has 
long  been  known  that  the  true  pinkroot  was  adulterated,  but  this  adulteration 
was  supposed  to  be  cau.sed  by  the  admixture  of  Carolina  [)hiox  (Phlox  Caro- 
lina L.,  now  known  as  Phlox  orata  L.).  but  this  is  said  now  to  be  no  part  of  the 
substitution.© 

The  rootstock  of  Ruellia  ciliosa  is  larger  and  not  as  dark  as  that  of  the  Mary- 
land pinkroot  and  has  fewer  and  coarser  roots,  from  wliich  the  bark  readily 
separates,  leaving  the  whitish  wood  exi)osiHl. 

Pinkroot  was  long  known  by  the  Indians,  and  its  properties  were  made 
known  to  physicians  by  them.  It  Is  official  in  the  United  States  Pharmacopopia. 
and  Is  used  principally  as  an  anthelmintic. 

AMERICAN    COUIMBO. 
Franvra  camlinensix  Walt. 

fiynonym. — Frascra  walteri  Mlchx. 

Other  common  names. — Frasera,  meadowpride.  pyramid-flower,  pyramid-plant. 
Indian  lettuce,  yellow  gentian.  ground-c<»ntaury. 


«  Bulletin  100,  Part.V,  Bureau  of  Plant  Industry,  "The  Drug  Known  as  Pink- 
root," 
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Habitat  and  rangi.  — Amerkau  Colombo  otiurs  In  <ln  soil  from  the  neetrrn 
pnrt  of  New  lork  to  ^\  Isoonsiu  soutb  to  Georgia  and  Kentuckv 

DeicripUon  of  plant  — During  the  first  and  second  year  of  the  growth  of  this 
Iilaut  only  the  root  leaves  are  produced.  Tbese  are  generally  somewhat  rounded 
at  the  eunimlt  narroned  touard  the  base  aud  larger  than  the  stem  leaves 
wbicb  develop  tit  tbe  tblrd  >ear  The  leaves  ure  deep  greeu  and  produced 
mostly  Id  nborls  of  four  the  stem  leases  being  3  to  6  iiicbes  In  length  and 
oblong  or  lanee  shap^'d  tn  th?  third  lenr  tbe  eteui  is  developed  and  the 
flowers  are  produced  Trom  June  to  August  The  stem  la  stout  erect  cvllndrloal 
and  it  fc)  »  fp+'t  In  height     Tbe  flowers  of  American  Colombo  are  home  In  lur^ 

temilnul  handsome  pv 
ramidal  clusters  some- 
times 2  feet  m  length 
and  are  gremlsb  tel 
low  or  yellowish  white 
dotted  with  brown  pur 
pie  Thev  are  slender 
itemmed  about  1  Inch 
iicrosh  wltb  a  wheel 
shaped  4  parted  c» 
roUa  The  seeds  are 
contained  In  a  much 
c  o  m  p  ressed  capsule 
(Iiig  21  )  American 
Colombo  is  an  Indige- 
nous tierennlal  and  be- 
long^i  to  the  gentian 
famllj    (Oentlanaeen ) 

Description  of  root  — 
The  root  is  long  horl 
zontal  spindle  shaped 
jellow  and  w  rinkled 
In  the  fresh  state  it  Is 
fleshy  and  quite  heav.i. 
The  American  Colombo 
root  of  commerce,  for- 

slices,  now  genera  I  ly 
iHturs  in  lengthwise 
slices.     The   outwide    is 

yellowish  or  |iuli>  oriiuge  iind  tlie  inside  spongy  and  pule  yellow.     Tbe  taste  U 

bitter.     Aniericiin  Colombo  r<Mit  resembles  the  ottlcial  Kentiun  root  In  tiiste  and 

ixlor,  tind  the  uses  are  also  slnilliii'. 

Cullrrl ion .  priirt-x.  and  Hind. — Tbe  proju^r  lime  for  collei'ting  American  coloiulm 

root  Ih   In  tlie  nulunin  of  the  second  year  or   In  March  iir  April  of  the  third 

year.     It   Is  generally  cut  Into  lengthwise  slices  before  drying.     Tbe  price  of 

.American  colonibo  rout  rnnges  from  .'t  to  5  cents  a  pound. 
The  dried  root,  which  was  official  in  the  United  States  Tbarmacopceia  from 

1820  to  1880.  Is  used  as  a  simple  toulc.     In  tbe  fresh  state  tbe  root  possesses 

eraellc  and  cathartic  properties. 

lOT 
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BLACK  INDIAN  HEMP. 


Apocyni 


Fharmacofiirwl  tianif. — Aikk')"'""' 

Othfr  ci>mniott  itamex. — Cimaillari  heuip.  American  hemp,  amy-root,  bowmaD'B- 
root,  bltterrixit,  Inrtlau-pUj-sic,  rheumnt Ism-weed,  milkweed,  wild  eotton,  ClitM-- 
taw -root. 

Tbe  Doiue  "  IndluD  lK>nip"  is  often  applied  to  this  plant,  but  it  should  never 
be  used  without  the  adje<'tive  "  black."  "  Indian  hemp"  in  a  name  that  properly 
l>e1ongR  to  Camiabia  iiidico,  a  trne  lieuip  plant,  froiu  whirh  the  narcotic  drug 
"  hashish  '*  is  obtained. 

Hahilat   and   rangr. — Black   ludliin    hemp   is  a   native  of   this   country,   and 
may  l)e  found  In  thickets  and  along  the 
borders    of   old    fields    throughout    the 
United  States. 

DencrlptiuH  of  plant.— Thin  Is  a  com- 
mon herbaceous  jierenniitl  aliout  2  to 
4  feet  high,  with  erect  or  iiHcending 
liranches.  and.  like  most  of  the  plunts 
helongliigto  the dogliane  family  (A|ii>c}-- 
naceff),  contuliis  a  milky  Juice.  The 
Khort-steinme<l  upposite  leaves  are  ob- 
long^ Innce-shnjied  oblong  or  ovate-ob- 
long, iihiiut  2  to  G  Inches  long,  usually 
sharp  |M>inted,  the  iipiier  surface  smooth 
and  thp  lower  sometimes  hairy.  The 
plant  Is  In  flower  fnini  June  to  August 
and  the  small  greenish  white  Howers 
lire  borne  In  dense  heads,  followed  later 
hy  the  slender  itods,  which  are  about 
4  Inches  hi  length  and  pointed  at  the 
■  apex.     (Fig.  22.) 

Other  speciei.  —  Cuusiderable  coii- 
Tusloi)  seems  to  exist  In  regard  to 
ivhlcb   spet'les  yields   the   root    which 

has   proved   of   greatest   value   niedlcl-      ■'"■■  '^J  — Bliu'k  Jnill^n  hemp  ■  /ijuw/m""!  rnima- 
n  a  1 1  y  .    The     ['harmacopwia    dlre<'ts       ''iAO^rKiTZ'^"' ^'""  D '"'^'' '"*'  ""'""^ 
tliiit  "tbe  dried  rhizome  and  roots  of 
Apofpniiiu  (■iiniiabiiiiitii  or  of  closely  allied  species  of  Apocj-num  "  be  used. 

In  the  ohler  botanical  works  and  medical  berbals  only  two  s|)ecies  of  Apo- 
cynum  wei-e  recoKniiietl.  mun<<ly.  .1  caiiiiabhiuni  I^  and  A.  andniKaciiiifolium  L.. 
althougti  It  was  known  that  Iwth  of  these  were  very  variable.  In  the  newer 
botanical  manuals  both  of  these  s|>e<-ics  sllll  hold  good,  but  the  dirTcrcnt  forms 
and  variiitlouB  are  now  ■  reoignlzed  as  distinct  species,  those  formerly  referred 
to  caHHablHnm  being  distinguished  by  the  erect  or  nearly  erect  UAtei:  of  tlie  co- 
rolla, and  those  of  tlie  androMcmitoUnm  group  being  distinguished  by  the  spread- 
ing or  recurved  IoIwm  of  the  corolla. 

Among  the  plants  that  were  formerl.v  collected  as  Apm-ynum  vaniiabinum  or 
varietal  forms  of  It,  and  which  are  uow  considered  as  distinct  Bpeclea,  may  be 
nientloned  the  following; 

Rl verba Dk-dc«bane  ^A.  album  Greene),  which  frei|uents  the  banks  of  rivers 
nnit  similar  moist  locations  from  Maine  to  WIbcoubId.  Virginia,  and  Ulsauurl. 
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This  plant  is  perfectly  smooth  and  has  white  flowers  and  relatively  nmaller 
leaves  than  A,  cannabinum.  • 

Velvet  dogbane  (.1.  pubescens  R.  Br.),  which  is  common  from  Vi^rglnla  to 
Illinois,  Iowa,  and  Missouri.  The  entire  plant  has  a  soft,  hairy  or  velvety  ap- 
pearance, which  renders  identiflcati/Dn  easy.  According  to  the  latest  (Hlition  of 
the  National  Standard  Disi)ensatory  it  is  not  unlikely  that  this  is  the  plant 
that  furnishes  the  drug  that  has  been  so  favorably  reported  upon. 

Apocynum  androsaemifolinm  is  also  gathered  by  drug  collectors  for  Apocynum 
cannabinum.  Its  root  Is  likewise  employed  in  medicine,  but  its  action  is  not 
the  same  as  that  of  cannabinum,  and  it  should  therefore  not  be  substituted  for  it. 
It  closely  resembles  cannabinum. 

Description  of  rootstock. — The  following  description  of  the  drug  as  found  in 
commerce  is  taken  from  the  United  States  Pharmacopoeia :  **  Of  varying  lengtli, 
3  to  8  mm.  thick,  cylindrical  or  with  a  few  angles  produced  by  drying,  lightly 
wrinkled  longitudinally,  and  usually  more  or  less  Assured  transversely ;  orange- 
brown,  becoming  gray-brown  on  keeping;  brittle;  fracture  sharply  transverse, 
exhibiting  a  thin  brown  layer  of  cork,  the  remainder  of  the  bark  nearly  as  thick 
as  the  radius  of  the  wood,  white  or  sometimes  pinkish,  starchy,  containing  lati- 
ciferous  ducts;  the  wood  j'ellowish,  having  several  rings,  finely  radiate  and 
very  coarsely  porous ;  almost  inodorous,  the  taste  starchy,  afterwards  becoming 
bitter  and  somewhat  acrid.*' 

Collection,  prices,  and  uses. — ^The  root  of  black  Indian  hemp  is  (»ollecte<l  in 
autumn  and  brings  from  8  to  10  cents  a  pound. 

It  is  official  in  the  United  States  Pharmacoixeia  and  has  emetic,  catTiartic. 
diaphoretic,  expectorant,  and  diuretic  properties,  and  on  accoimt  of  the  last- 
named  action  it  is  used  in  dropsical  affections. 

The  tough  fibrous  bark  of  the  stalks  of  black  Indian  hemp  was  employed  by 
the  Indians  as  a  substitute  for  hemp  in  making  twine,  fishing  nets,  etc. 

PLEURISY-ROOT. 
Asclcpias  tuherpsa  li. 

Pharmacoptrial  n  a  mc. — Asclepias. 

Other  common  names. — Butterfly-weeil,  Canada-root,  Indian-nosy,  orange- 
root,  orange  swallow  wort,  tuberroot,  whiteroot,  wlndroot,  yellow  or  orange 
milkweed. 

Habitat  and  range. — Pleurisy-root  flourishes  in  the  open  or  in  pine  woods,  in 
dry  sandy  or  gravelly  soil,  usually  along  the  banks  of  streams.  Its  range 
extends  from  Ontario  and  Maine  to  Minnesota,  south  to  Florida,  Texas,  and 
Arizona,  but  it  is  found  in  greatest  abundance  in  the  South. 

Dcs(Tiption  of  plant. — ^This  is  a  very  showy  and  ornamental  perennial  plant. 
indigenous  to  this  coimtry,  and  belonging  to  the  milkw^eed  family  (Asclepiada- 
ce»e)  ;  it  is  ere<*t  and  rather  stiff  in  habit,  but  with  brilliant  heads  of  bright 
orange-colored  flowers  that  attract  attention  from  afar. 

The  stems  are  rather  stout,  ere<*t,  halr>',  al>out  1  to  2  feet  in  height,  sometimes 
branched  near  the  top,  and  bearing  a  thick  growth  of  leaves.  These  are  either 
stemlesH  or  borne  on  short  stems,  are  somewhat  rough  to  the  touch,  2  to  6 
inches  long,  lance  shaped  or  oblong,  the  apex  either  sharp  i)olnted  or  blunt, 
with  a  narrow,  rounded,  or  heart-shaped  base.  The  flower  heads,  borne  at  the 
ends  of  the  stem  and  branches,  consist  of  numerous,  oddly  shaped  orange- 
colored  flowers.  The  corolla  Is  composed  of  five  segments,  which  are  reflexed 
or  turned  back,  and  the  crown  has  flive  erect  or  spreading  "hoods,"  within 
each  of  which  is  a  slender  Incurved  horn.    The  plant  is  in  flower  for  some 
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time,  usually  from  June  to  September,  followetl  late  In  fall  by  pods,  which 
are  from  4  to  5  inches  long,  green,  tinged  with  red,  finely  hairj'  on  the.  outside, 
and  containing  the  seeds  with  their  long  silliy  hairs.  (PI.  VI,  fig.  3.)  Unlike 
the  other  milkweeds,  the  pleurisy-root  contains  little  or  no  milky  juice. 

Deticription  of  root. — The  root  of  this  plant  is  large,  white  and  fleshy, 
Kpindle  shaped,  branching.  (PI.  VI,  fig.  3.)  As  found  in  commerce  it  con- 
sists of  lengthwise  or  crosswise  pieces  from  1  to  6  inches  in  length  and 
about  three-fourths  of  au  inch  in  thickness.  It  Is  wrinkled  lengthwise  and 
also  transversely  and  has  a  knotty  head.  The  thin  bark  is  orange  brown  and 
the  wood  yellowish,  with  white  rays.  It  has  no  odor,  and  a  somewhat  bitter, 
acrid  taste. 

Collection,  prices,  and  uses, — The  root,  which  is  usually  found  rather  deep  in 
the  soil,  is  collected  in  autumn,  cut  into  transverse  or  lengthwise  slices,  and 
dried.     The  price  ranges  from  6  to  10  cents  a  i>ound. 

Pleurisy-root  was  much  esteemed  by  the  Indians,  has  long  been  used  in  do- 
mestic practice,  and  is  official  in  the  United  States  Pharmacopoeia.  It  is  used 
in  disordered  digestion  and  in  affections  of  the  lungs,  in  the  last-named  instance 
to  promote  exi)ectoration,  relieve  pains  in  the  chest,  and  induce  easier  breath- 
ing.    It  is  also  useful  in  producing  perspiration. 

Other  species. — Besides  the  official  pleurisy-root  there  are  two  other  species 
of  Asclepias  which  are  employed  to  some  extent  for  the  same  purposes,  namely, 
The  common  milkweed  and  the  swami>-milkweed. 

The  coumion  milkweed  (Asclepias  syriaea  L.)  is  a  perennial,  native  in  fields 
and  waste  places  from  Canada  to  North  Carolina  and  Kansas.  It  has  a  stout, 
usually  simple  stem  3  to  5  feet  in  height  and  oblong  or  oval  leaves,  smooth  on 
the  upper  surface  and  densely  hairy  beneath.  The  flowers,  similar  in  form  to 
those  of  Asclepias  tuherosa,  are  pinkish  purple  and  appear  from  June  to  Au- 
gust, followed  by  erect  pods  3  to  5  inches  long,  wooly  with  matted  hairs  and 
covered  with  prickles  and  borne  oji  recurved  stems.  The  plant  contains  an 
abundance  of  milky  juice. 

The  root  of  the  common  milkweed  is  from  1  to  6  feet  long,  cylindrical,  and 
finely  wrinkled.  The  short  brandies  and  scars  left  by  former  stems  give  the 
root  a  rough,  knotty  appearance.  The  bark  is  thick,  grayish  brown,  and  the 
inside  wliite,  the  root  breaking  with  a  short,  splintery  fracture.  Common  milk- 
weed root  has  a  very  bitter  taste,  but  no  odor. 

It  is  collected  in  autunm  and  cut  into  transverse  slices  before  drying.  Com- 
mon milkweed  root  ranges  from  0  to  8  cents  a  pound. 

Swamp-milkweed  {Asclepias  incarnata  L.)  is  a  native  perennial  herb  found  in 
swamps  from  Canada  to  Tennessee  and  Kansas.  The  slender  stem,  leafy  to 
the  top,  is  1  to  2  feet  in  height,  branched  above,  the  leaves  lance  shaped  or 
oblong  lance  shaped.  The  flowers,  also  similar  to  those  of  tuherosa,  appear 
from  Julj'  to  September,  and  are  flesh  colored  or  rose  colored.  The  i>ods  are 
2  to  3i  inches  long,  erect,  and  very  si>aringly  hairy. 

The  root  of  the  swamp-milkweed,  which  is  also  collected  in  autumn,  is  not 
quite  an  inch  In  length,  hard  and  knotty,  with  several  light-brown  rootlets. 
The  tough  white  wood,  which  has  a  thick  central  pith,  is  covered  with  a  tliin. 
yellowish  brown  bark.  It  is  practically  without  odor,  and  the  taste,  sweetish 
at  first,  finally  becomes  bitter.     This  root  brings  about  3  cents  a  pound. 

COMFREY.  • 

Symphj/tum  officinale  L. 

Other  common  names. — Symphytum,    healing-herb,    knitback,    ass-ear,   back- 
wort,  blackwort,  bruisewort  gum-plant,  slippery-root. 
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Habitat  and  range. — Comfrey  is  naturalized  from  Europe,  and  occurs  in 
waste  places  from  Newfoundland  to  Minnesota,  south  to  Maryland. 

Description  of  plant. — This  coarse,  rough,  hairy  perennial  herb  is  from  2 
tt)  3  feet  high,  erect  and  branched,  with  thick,  rough  leaves,  the  lower  ones 
ovate  lance  shaped,  3  to  10  inches  long,  pointed  at  the  apex,  and  narrowed  at 
the  base  into  margined  stems.  The  uppermost  leaves  are  lance  shaped,  smaller, 
and  stem  less.  Comfrey  is  in  flower  from  June  to  August,  the  purplish  or  dirty- 
white,  tubular,  bell-shaped  flowers  numerous  and  borne  in  dense  terminal  clas- 
ters.  (PL  VI,  fig.  4.)  The  nutlets  which  follow  are  brown,  shining,  and  some- 
what wrinkled.    Comfrey  belongs  to  the  borage  family  (Boraglnacete). 

Description  of  root. — Comfrey  has  a  large,  deep,  spindle-shaped  root  thick 
and  fleshy  at  the  top,  white  inside,  and  covered  with  a  thin,  blackish  brown 
bark.  (PI.  VI,  fig.  4.)  The  dried  root  is  hard,  black,  and  very  deeply  and 
roughly  wrinkled,  breaking  with  a  smooth,  white,  waxy  fracture.  As  it  occurs 
in  commerce  it  is  in  pieces  ranging  from  about  an  inch  to  several  inches  in 
length,  only  about  one-fourth  of  an  inch  in  thickness,  and  usually  considerably 
bent.  It  has  a  very  mucilaginous,  somewhat  sweetish  and  astringent  taste,  but 
no  odor. 

Collection,  prices,  and  uses. — The  root  is  dug  in  autumn,  ur  sometimes  in 
early  spring.  Comfrey  root  when  first  dug  is  very  fleshy  and  juicy,  but  about 
four-fifths  of  its  weight  is  lost  in  drying.  The  price  ranges  from  4  to  8  cents  a 
IK)und. 

The  mucilaginous  character  of  comfrey  root  renders  it  useful  in  coughs  and 
diarrheal  complaints.    Its  action  is  demulcent  and  slightly  astringent. 

The  leaves  are  also  used  to  some  extent 

STONEROOT. 
Collin  so  nia  canadensis  L. 

Other  comtnon  names. — Collinsonia,  knobroot,  knobgrass.  knobweed.  knotroot. 
horse-balm,  horseweed.  richwee<l,  richleat,  ox-balm,  citronella. 

Habitat  and  range. — Stoneroot  is  found  in  moist,  shady  woods  from  -Maine  to 
Wisconsin,  south  to  Florida  and  Kansas. 

Description  of  plant. — Like  most  of  the  other  members  of  the  mint  family 
(Menthacese),  stoneroot  is  aromatic  also,  the  fresh  flowering  plant  possessing  a 
very  pleasant  lemon-like  odor.  It  is  a  tall,  perennial  herb,  growing  as  high  as 
5  feet.     The  stem  is  stout,  erect,  branched,  smooth,  or  the  upper  part  hairy. 

The  leaves  are  opiwsite,  about  3  to  8  inches  long,  thin,  ovate,  pointe<l  at  the 
apex,  narrowed  or  sometimes  heart  shaped  at  the  base,  and  coarsely  toothed; 
the  lower  leaves  are  largest  and  are  borne  on  slender  stems,  while  the  upper 
ones  are  smaller  and  almost  stemless.  Stoneroot  is  in  flower  from  July  to 
October,  producing  large,  loose,  open  tenninal  panicles  or  heads  of  small,  l)ale- 
y el  low  lemon-seen tetl  flowers.  The  ttowei-s  have  a  funniel -shaped  2-lIpped 
corolla,  the  lower  lip  larger,  iwndent  and  fringed,  with  two  verj'  much  pro- 
tnidlng  stamens.     (PI.  VII.  fig.  1.) 

Description  of  root. — Even  the  fresh  root  of  this  plant  is  very  hard.  It  is 
horizontal,  large,  thick,  and  woody,  and  the  upi)er  s'''  »d  knotty  awl 

branched  irregularly.     (Pi.  VII,  fig.   1.)     The  odf  ral 

agreeable,  and  the  taste  pungent  and  spicy.  In  th< 
dry,  \he  root  is  extremely  hard,  whence  the  comi 
dried  root  is  grayish  brown  externally,  irregularly 
from  the  remains  of  branches  and  the  scars  left  by 
surface  showing  a  few  thin  roots.    '^^         "         '  tht 
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CoUecllon,  pricrs.  anil  iise^. — Stoneroot.  which  Ib  collated  in  s 
l>loyed  for  its  tonic,  astringent,  diuretic,  and  diapboretic  eltei'tH.    Tiie  price  of 
the  root  rau;<eB  from  2  to  3j  cents  a  txiund. 

The  leaveH  are  used  by  country  peopie  as  an  application  to  bruises. 


CULVER  8-ROO-r. 


Vi- 


fSyuonym. — Leplandra  rirgiiiica   (L.)   Nutt." 
Pharmaciiiuiiat  name. — Leptn ndni. 
Other  '•oiiiiiioii  nauiei. — ("iilver'n-pliysic.  him 
root.    Brintonroot,   tall 


IHflllM'll.    1 


>lllni 


phj-aic-foot.  wiioriywurt. 
Habilal  and  range— 
T  li  1  »  <-oniinon  Indige- 
nous herb  1h  found 
abundantly  iu  moist, 
ricli  woods,  nioiintnlii 
vnlleyK.    luciidows.    and 


tbicli 


Brith 


Ciilunibia  Koutli  ti>  .Vln- 
btiriiii.  Missouri,  n  i\  d 
Nebniska. 

neacriplinii  of  iihinl.- 
C'uIver'N-root  is  a  tiill, 
pleudPi'-stemuied  piTcii- 
iiinl  lieliHigliiK  to  till' 
(igworl  fnmlly  (Scrnpli- 
idurlaocjel.  It  is  from 
■\    to   T    feet    in   belght. 

ranged  itround  tlie  sliii- 
j>le  Ntems  En  wWarXf  of 
three  to  nine.  T  h  !■ 
lejivew     ore     lx)rm'     on 

liinre  sliaped.  Unn- 
[diluted  at  tlie  a|iex, 
nurruweil  iit  thi'  l«[S4', 
iind  slnirply  tootlieii.  :l 
Iu  11  Indies  hi  leiiglli. 
and  1  Ini'h  or  less  in 
widtli.  ThL'  wUlte  tul)e- 
RtiHped  Uuwiirs.  w  1  t  li 
two  long  protruding  sta- 
re produced  fi-om 
^.8epIi>nitK<r  iiml 


;^|iiliellke  lieads  from  3 


60  AMERICAN    ROOT    DRUGS. 

The  flowers,  as  stated,  are  usually  white.  thoui?h  the  color  may  viry  from 
n  pink  to  bluish  or  purple,  and  on  account  of  Its  graceful  spikes  of  pretty  flowers 
it  Is  often  cultivated  in  gardens  as  an  ornamental  plant.  The  fruits  are  small, 
oblong,  compressed,  many-seeded  caijsules. 

Description  of  rootsiock. — After  they  are  dried  the  rootstocks  have  a  grayish 
brown  appearance  on  the  outside,  and  the  inside  is  hard  and  yellowish,  either 
with  a  hollow  center  or  a  brownish  or  purplish  pith.  When  broken  the  fracture 
is  tough  and  woody.  The  rootstock  measures  from  4  to  6  Inches  In  length, 
is  rather  thick  and  l)ent,  with  branches  resembling  the  main  rootstock.  The 
upi>er  surface  has  a  few  stem  scars,  and  from  the  sides  and  underneath  numer- 
ous coarse,  brittle  roots  are  produced,  which  have  the  appearance  of  having 
l»een  artificially  inserted  into  the  rootstock.  (Fig.  28.)  Culver's-root  has  a 
hitter  and  acrid  taste,  but  no  odor. 

Collection,  priccH,  and  uses,— The  rootstock  and  roots  should  be  collected  In 
the  fall  of  the  se(H)nd  year.  When  fresh  these  have  a  faint  odor,  resembling 
somewhat  that  of  almonds,  which  is  lost  in  drying.  The  bitter,  acrid  taste 
of  Culver's-root  also  becomes  less  the  longer  it  Is  kept,  and  It  is  said  that  it 
should  l>e  kept  at  least  a  year  before  being  used.  The  price  paid  to  t*ollectors 
ranges  from  (>  to  10  cents  a  pound. 

rulver*s-root,  which  is  official  in  the  United  States  PharmacoiKPia.  is  ustnl  as 
an  alterative,  cathartic,  and  in  disorders  of  the  liver. 

DANDKLION. 
Taraxacum  officinaU'  Wel)er.a 

Synonyms. — Taraxacum  taraxacum  (L.)  Karst. ; «  Taraxacum  dcmt-Ieonis 
I)esf. 

Pha  rm  a  copwia  I  n  a  m  c. — Ta  r  a  x  a  cum. 

Other  common  names. — Blow-ball,  cankerwort,  doon-head-clock,  fortune-teller, 
horse  gownn,  Irish  daisy,  yellow  gowan,  one-o'clock.     (Fig.  24.) 

Habitat  and  range. — With  the  exception,  i)os8lbly,  of  a  few  localities  in  the 
South,  the  dandelion  is  at  home  almost  everywhere  in  the  t'nlted  States,  l)elng 
a  familiar  weed  in  meadows  and  waste  places,  and  especially  In  lawns.  It  has 
been  naturalized  in  this  country  from  Euroi)e  and  is  distributed  as  a  weed  In 
all  civilized  parts  of  tlie  world. 

DcMcription  of  plant. — It  is  hardly  necessary  to  give  a  description  of  the 
dandelion,  as  almost  everyone  is  familiar  with  the  coarsely  toothed,  smooth, 
shining  gret»n  leaves,  the  golden-yellow  flowers  w^hlch  open  In  the  morning  ami 
only  in  fair  weather,  and  the  round.  fluflFy  seed  heads  of  this  only  too  plentiful 
weeil  of  the  lawns.  In  spring  the  young,  tender  leaves  are  nmch  sought  after 
by  the  colored  market  women  alx)ut  Washington,  who  colle<*t  them  by  the  bas- 
ketful and  sell  them  for  greens  or  salad. 

Dandelion  is  a  i)erennlal  belonging  to  the  chicory  family  ((Mchorlat»«e).  and  Is 
in  flower  ])ractically  throughout  the  year.  The  "entire  plant  contains  a  white 
milky  juice. 

Description  of  root. — The  dandelion  has  a  large,  thick,  and  fleshy  taproot, 
sometInu»s  measuring  20  Inches  in  length.  In  commerce,  dandelion  root  Is  usu- 
ally found  in  pieces  ',i  to  6  Inches  long,  dark  brown  on  the  outside  and  strongly 
wrinkled   lengthwise.     It   breaks  with  a  short  fracture  and  shows  the  thick 


aAlthough    the   combination    Taraxacum    taraxacum    (L.)    Karst.    should    l>e 
accepte<l  by  riglit  of  priority,  the  usage  of  the  Pharmacopcpla  is  followed. 
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wljlch 


wlittish  bark  uiarked  tvlth  (.'Jrcles  of  milk  diK'tH  and  n  Ihiu  wood;  i.'eute 
iH  yellow  Hiid  porous.     It  Ih  praetlt-ally  without  odor  and  lias  ii  bitter  taste. 

Coitcclion  and  used. — Late  ill  mimmer  and  in  fall  the  niUky  juice  betTsuies 
iliieker  and  the  blttenieHH  liicreaKes,  and  this  Ih  the  time  to  ('ol1e<-t  dandelion 
(■ool.  It  Kbouid  be  earefiilly  wnsbed  and  thoroughly  dried,  naiidellon  roots  lose 
i-OHitiderabl.v  In  drying,  welgblug  less  than  half  as  much  as  the  fresh  roots.  The 
dried  root  should  uot 
lie  kei>t  too  Iodk.  as 
drying  diminishes  its 
uiedlehiiil  a<-tlvtty.  It 
Is  ofDelal  In  the  UiiitHl 
States  riiarmaeoiM>-Ui. 

Dandelion  i  h  used 
us  a  tonic  lu  diseases 
of  the  liver  and  In 
(l,vspe|iKla. 

ImportH  ami  prlceii. — 
Most  of  the  dandelion 
root  found  on  the  mar- 
ket Is  ('ollected  In  cen- 
tral  Europe.  There 
)ias  been  an  unuHually 
large  demand  for  ilan- 
ilellon  root  durlUK  the 
season  of  1907.  and 
aci-ord  InK  to  the 
weekly  rert)rds  con- 
tulned  in  the  "Oil, 
Paint,  and  I»ru«  Rr- 
IKirter."  the  lm))orts 
entered  at  the  |>ort  of  Ni 
amounted  to  about  47.(K)(1  (lounds.     The  price  raiiKes  fmin  4  ti 
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Other  eommon  jioiiifii. — Cravelmot,  Indian  (cvavelroot.  ji>e-iiye-«e(il.  purple 
boneset,  tall  boueKCt,  kidneyroot,  khur-ort  he-meadow,  nia  rah- nil  Ik  weed,  mother- 
wort, nlRKerwee<1.  iinlll^^'ort.  slunkwee<t,  trum|>etwee<l. 

Hahitat  anil  rinitfc— This  common  native  jieremilal  herb  mrurs  in  low  urmnils 
and  dr>'  woodH  and  meadows  from  Canada  to  Florida  and  Te.\as, 

HmcriptUm  of  plant. — The  Mtout,  erei-t,  greeii  or  piuiile  Ktem  of  this  plant 
KTOWB  from  3  to  10  feet  in  height,  and  in  usually  smooth,  simple  or  brancheil 
at  the  top.  The  thin,  veiny  leaves  an;  4  to  12  iuclies  I  iif:.  1  to  R  Inches  wide, 
ovate  or  oi-ate  lance  sha[ied,  sban>  pointed,  toothed,  ilnd  placed  around  the 
Btem  In  whorls  of  three  to  six.  While  the  upiier  surface  of  the  leaves  is  Kuiooth, 
tbere  is  usually  n  slight  hairiness  along  the  veins  on  the  tower  surface,  other- 
wise smooth.  Toward  tlie  latter  part  of  the  summer  and  In  early  fall  queen- 
iif-the-meadow  Is  in  flower,  producing  ,1  to  I'l  flowered  pink  or  jniri'lish  heads, 
all  aggregated  in  large  coiiipuund  <'luKters.  which  present  a  rather  showy 
appearance.  (I'l.  VII,  fig.  2.)  This  plant  belongs  to  the  aster  family  (Aster- 
Bceee). 
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Another  species  which  is  collected  with  this  and  for  similar  purpose-s,  and  by 
some  regarded  as  only  a  variety,  is  the  spotted  boneset  or  spotted  joe-pye-weed 
(Eupatorium  maculatum  L.).  This  is  very  similar  to  E,  purpureum,  but  it  does 
not  grow  so  tall,  is  rough-hairy,  and  has  the  stem  siwtted  with  purple.  The 
thicker  leaves  are  coai*scly  toothed  and  in  whorls  of  three  to  five,  and  the 
tlower  clusters  are  flattened  at  the  top  rather  than  elongated  as  in  E.  purpureum,  ^ 

It  is  found  in  moist  soil  from  New  York  to  Kentucky,  westward  to  Kansas, 
New  Mexico,  Minnesota,  and  as  far  up  as  British  Columbia. 

Description  of  root, — Queeu-of-the-meadow  root,  as  it  occ*urs  in  commerce,  is 
blackish  and  woody,  fumishtMl  with  numerous  long  dark-brown  fibers,  which 
are  furrowed  or  wrinkled  lengthwise  and  whitish  within.  It  has  a  bitter, 
jiromatic,  and  astringent  taste. 

Collect iofi,  prices,  and  usen. — The  root  is  collected  in  autumn  and  is  use^l 
for  its  astringent  and  diuretic  jiroperties.  It  was  official  in  the  Tuited  States 
Pharmacopcjeia  from  1820  to  1H40.     The  price  ranges  from  2^  to  4  cents  a  pound. 

ELECAMPANK. 
Inula   helenium   L. 

Other  common  names. — Inula,  inul.  horseheal.  elf-dock,  elfwort,  horse-elder, 
scabwort,  yellow  starwort,  velvet  dock,  wild  sunflower. 

Habitat  and  range. — This  i)erennial  herb  has  been  naturalized  from  Europe. 
2tnd  is  found  along  roadsides  and  in  fields  and  damp  pastures  from  Nova  Scotia 
to  North  Carolina,  westward  to  Missouri  and  Minnesota.  It  Is  native  also  in 
Asia. 

Description  of  plant. — When  in  flower  elecampane  resembles  the  sunflower  on 
a  small  scale.  Like  the  sunflower,  it  is  a  member  of  the  aster  family  (Astera- 
cejc).  It  is  a  rough  plant,  growing  from  3  to  6  feet  In  height,  but  pixxlucing 
during  the  first  year  only  root  leaves,  which  attain  considerable  size.  In  the 
following  season  the  stout  densely  hairy  stem  develops,  attaining  a  height  of 
from  3  to  6  feet. 

The  leaves  are  broadly  oblong  in  form,  toothed,  the  upper  surface  rough  and 
the  under  side  densely  soft-hairy.  The  basal  or  root  leaves  are  borne  on  long 
stems,  and  are  from  10  to  20  inches  long  and  4  to  8  inches  wide,  while  the  upper 
leaves  are  smaller  and  stemless  or  clasping. 

About  July  to  September  the  terminal  flower  heads  are  proiluced,  either  singly 
ur  a  few  together.  As  already  stated,  these  flower  heads  look  verj'  much  like 
small  sunflowers,  2  to  4  inches  broad,  and  consist  of  long,  narrow,  yellow  rays, 
3  toothed  at  the  apex',  and  the  disk  also  is  yellow.     (PI.  VII,  fig.  3.) 

Dcffcription  of  root. — Elecampane  has  a  large,  long,  branching  root,  pale  yel- 
low on  the  outside  and  whitish  and  fleshy  within.  (PI.  VII,  fig.  3.)  When 
dry  the  outside  turns  a  grayish  brown  or  dark  brown,  and  is  generally  finely 
wrinkled  lengthwise.  As  found  in  commerce,  elecampane  is  usually  In  trans- 
verse or  lengthwise  slices,  light  yellow  or  grayish  and  fleshy  internally,  dotted 
with  numerous  shining  resin  cells,  and  with  overlapping  brown  and  wrinkled 
bark.  These  slices  become  flexible  in  damp  weather,  and  tougli,  but  when  they 
are  dry  they  break  with  a  short  fracture.  The  root  has  at  first  a  strongly 
aromatic  odor,  which  has  been  described  by  some  as  resembling  a  violet  odor, 
but  this  diminishes  in  drying.     The  taste  is  aromatic,  bitterish,  and  pungent. 

Collection,  prices,  and  uses. — The  best  time  for  collecting  elecampane  is  in 
the  fall  of  the  second  year.  If  collected  later  than  that  the  roots  are  apt  to 
107 


PLANTS    FURNISHIN(;    ROOT    DRUGS.  63 

be  stringy  and  woody.  Owing  to  tlie  interlacing  liabit  of  tlie  rootlets,  much  dirt 
adheres  to  the  root,  but  it  should  be  well  cleaned,  cut  into  transverse  or  length- 
wise slices,  and  carefully  dried  in  the  shade.  Collectors  receive  from  .'$  to  5 
cents  a  pound  for  this  root. 

Elecampane,  which  was  otflcial  in  the  L'nitwl  States  l*htirmaco|>cpia  of  1890, 
is  much  used  in  aflTectlons  of  the  respiratory  organs,  in  digestive  and  liver 
disorders,  catarrhal  discharges,  and  in  skin  diseases. 

ECHINACEA. 
Jirautteria  anijuatiiolin   (TH\)    Heller. 

Hynonyni. — tjvhinavva  uni/utttifolia  1)C. 

Other  common  names. — I'ale-purple  conetlower.  Sanu)son-root.  niggerhead  (in 
Kansas). 

Habitat  and  range. — Echinacea  is  found  in  scattereil  patches  in  rich  i)rairie 
hioii  or  sandy  soil  from  Alabama  to  Texas  and  northwestward,  lieing  most 
abundant  in  Kansas  and  Nebraska.  Though  not  growing  wild  in  the  Eastern 
States,  it  has  succeeded  well  under  cultivation  in  the  testing  gardens  of  the 
Department  of  Agriculture  at  Washington,  1).  C. 

Description  of  plant. — This  native  herljaceous  perennial,  belonging  to  the 
aster  family  (AsteraceaO,  grows  to  a  height  of  from  2  to  3  feet.  It  sends  up 
a  rather  stout  bristly-haiiy  stem,  bearing  thick  rough-hairy  leaves,  which  arc* 
broadly  lance  shai)ed  or  linear  lance  shaped,  entire,  '^  to  8  inches  long,  nar- 
rowed at  each  end,  and  strongly  three  nerved.  The  lower  leaves  have  slender 
stems,  but  as  they  approach  the  top  of  the  plant  the  stems  become  shorter  and 
sdme  of  the  upi)er  leaves  are  stem  less. 

The  flower  heads,  appearing  from  July  to  October,  are  very  pretty,  and  the 
Ijlant  would  do  well  as  an  ornamental  in  gardens.  The  flowers  remain  on  the 
plant  for  a  long  time,  and  the  color  varies  from  whitish  rose  to  pale  purple. 
The  heads  consist  of  ray  flowers  and  disk  flowers,  the  former  constituting  the 
'*  I>etals "  surrounding  the  disk,  and  the  dlslc  itself  hemg  comi)osed  of  small. 
tubular,  greenish  yellow  flowers.  When  the  flowers  flrst  appear  the  disk  Is 
flattened  or  really  t^jncave,  but  as  the  flowering  progresses  it  becomes  tx)nical 
in  shape.  The  brown  fruiting  heads  are  conical,  chaffy,  stiff,  and  wiry.  (Pi. 
VII,  fig.  4.) 

Description  of  root. — Echinacea  has  a  thick,  blackish  root  (PL  VII,  flg.  4), 
which  in  commerce  occurs  In  cylindrical  piect^s  of  varying  length  and  thickness. 
The  dried  root  is  grayish  brown  on  the  outside,  the  bark  wrinkled  length- 
wise and  sometimes  spirally  twisted.  It  breaks  with  a  short,  weak  fracture, 
showing  yellow  or  greenish  yellow  wood  wetlges,  which  give  t!ie  impression  that 
the  wood  Is  dei-ayed. 

The  odor  is  s(*arcely  perceptible,  and  the  taste  Is  mildly  aromatic,  afterwards 
becoming  acri'd  and  inducing  a  flow  of  saliva. 

Collection,  prices,  and  uses. — The  root  of  echinacea  is  collected  in  autumn 
and  brings  from  20  to  30  cents  a  pound.  It  is  said  that  echinacea  varies  greatly 
in  quality,  due  chiefly  to  the  locality  in  which  it  grows.  According  to  J.  V. 
i^loyd.  the  best  quality  comes  from  the  prairie  lands  of  Nebraska,  and  that 
from  marshy  places  is  inferior. 

Echinacea  is  said  to  l)e  an  alterative,  and  to  promote  perspiration  and  indu<v 
a  flow  of  saliva.     The  Indians  used  tlie  freshly  scraped  r(K)ts  for  the  cure  of 
Knake  bites. 
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Arctium  lappa  L, 

Synonym.— Luppa  tnajur  (Jaertn. 
PharmacopaHal  name. — Lappa. 

Other  ciimmon  names. — Cockle-button,  cupkold-dock,  bcgtcaf''!-buttoDn.  Iiuit- 
bnr,  stick-button;  hardock,  bardane.     (Fig.  25.) 

Habitat  and  range. — Burdock,  oue  of  our  mosl  coiiicnon  weeils.  was  introdut«i 
from  the  Old  World.  It  grows  along  rondBides.  in  fli^lds.  pastures,  and  waste 
places,  being  vei-y  Hbundaot  In 
the  Ea»itern  anil  Central  States 
and  In  iwine  scattered  lociilItteK 
iti  the  West 

Dena-iptionof  plojit. — Farmers 
are  only  too  well  acquiiinteil 
with  this  course,  unsightly  weeil. 
During  the  first  yeor  of  Its 
growth  this  plant,  which  Ih  a  bi- 
ennial ht-lon^hiK  to  the  nster 
family  ( A!<leruceiP) ,  produces 
only  a  rosette  of  large,  thin  leaves 
from  a  long  tapering  root.  In 
the  second  year  a  round,  fleshy, 
and  branched  stem  in  produced. 
the  plant  when  full  grown  meas- 
urlng  from  3  to  7  feet  in  height. 
This  stem  jh  branched,  grooveil. 
iiud  hairy,  bearing  very  liirjw 
iejives.  the  I  o  w  e  r  ones  often 
measuring  18  inches  In  length. 
The  leaves  lire  placed  alternately 
(in  the  stem,  on  long,  solid. 
deeply  furrowed  leafstalks ; 
they  are  thin  in  teiture.  smooth 
on  the  upi>er  surfai-e,  jmle  and  _ 
wooll.v  underneath :  u  rt  u  a  I  I  3' 
h  e  a  r  t  shni>ed.  but  sometimes 
roundish  or  oval,  with  even. 
wiivy.  or  (oothe<1  margins. 
Thp  flowers  are  not  produced 
urtil  the  second  year,  appearing  from  .Inly  until  frost.  Burdock  (lowers  are  r>or- 
pie.  in  small,  clustered  heads  armed  with  hooked  tips,  and  the  spiny  burs  thus 
forine<l  are  a  great  |>est.  attiiching  themselves  to  clothing  and  to  the  wool  and 
hair  rif  animals.  Burdock  is  a  very  prolitlt-  seed  produ<-er.  one  plant  beartug  as 
many  as  400.(XKI  seeds. 

Description  of  iwj(.— Burdock  has  a  hirge.  fleshy  tapi-ool  (Ilg.  2-'>).  which, 
when  dry.  becomes  scaly  tind  wrinkleii  lengthwise  and  has  a  blackish  brown  or 
grayish  brown  color  on  the  outside,  haul,  breaking  with  a  short,  ^iouiewluit 
fleshy  fracture,  and  showing  the  yeliowlsli  wood  with  a  whitisli  siwngi-  center. 
SoniPtlmcs  there  is  a  small,  white,  silky  tuft  at  the  top  of  the  root,  which  is 
fornieii  hy  the  remains  of  the  bases  of  the  leafstalks.  The  odor  of  the  root  is 
weak  and  unpleasant,  the  taste  mucilaginous,  sweetish,  and  somewhat  bitter. 
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While  the  root  is  met  with  in  commerce  in  its  entire  state,  it  Is  more  fre- 
<iuently  in  broken  pieces  or  in  lengthwise  slices,  the  edj^es  of  which  are  turned 
inward.    The  roots  of  other  species  of  Arctium- are  also  employed. 

Collection,  prices,  and  uses. — Burdock  root  Is  official,  and  the  United  States 
I'harmacopoeia  directs  that  it  be  collected  from  plants  of  the  first  year's  growth, 
either  of  Arctium  lappa  or  of  other  species  of  Arctium.  As  burdock  has  a  rather 
large,  fleshy  root,  it  is  difficult  to  dry  and  is  apt  to  become  moldy,  and  for  this 
reason  it  is  better  to  slice  the  root  lengthwise,  which  will  facilitate  the  drying 
process.  The  price  ranges  from  5  to  10  cents  a  pound.  The  best  root  is  said  to 
c-ome  from  Belgium,  w^here  great  care  is  exercised  in  its  collection  and  curing. 

Burdock  root  is  used  as  an  alterative  in  blood  and  skin  diseases.  The  seeds 
and  fresh  leaves  are  also  used  medicinally  to  a  limited  extent 
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EXPLANATION  OF  PLATE& 

Plate  I.  Fig.  1. — Marginal-fruited  shield-fern  {Dryoptcris  marginalis),  showing 
upper  surface  of  leaf,  the  lower  surface  with  the  "  sori/'  or  "  fruit  dots,** 
arranged  on  the  margins,  and  the  erect,  chaffy  rootstocl^.  Fig.  2. — Skunk- 
cabbage  {iipathycma  foetida),  showing  dowering  plant  with  thick  rootstock 
and  whorl  of  crowded  roots;  unfolded  leaf  and  spathe  laid  open  to  show 
rounded  spadix;  also  seedling,  and  transverse  section  of  rootstock.  Fig. 
3. — Sweet-flag  {Acorus  calamus),  showing  swordlike  leaves,  flowering  head 
produced  from  the  side  of  the  stalk,  and  long,  creeping  rootstock.  Fig.  4. — 
Bethroot  {Trillium  erect um),  showing  leaves,  various  views  of  the  flower, 
and  root    Arrangement  of  the  different  parts  of  the  plant  is  in  threes. 

1*LATE  II.  Fig.  1. — Chamaelirium  (Chamaelirium  luteum),  showing  the  male 
1)1  ant.  Note  the  arrangement  of  the  long-stemmed  leaves  along  the  entire 
stem  and  the  graceful  spike  of  feathery  flowers,  as  compared  with  the 
grasslike  basal  leaves  and  the  erect  flowering  spikes  of  Aletris  (fig.  *2), 
with  which  it  is  often  confused.  The  rootstock  of  Chamaelirium,  with  the 
slightly  curved  upward  end,  is  also  shown.  Fig.  2. — Aletris  {Aletris  fori- 
jiosa).  Note  the  grasslike  leaves  at  the  base  of  the  stem  and  the  erect 
spikes  of  urn-shaped  flowers,  as  compared  with  the  arrangement  of  the 
leaves  all  along  the  stem  and  the  drooping  plumelike  spikes  of  Chamaelir- 
ium (fig,  1),  with  which  Aletris  Is  fre<iuently  confused.  The  rootstock  of 
Aletris,  which  is  rough  and  scaly  and  almost  completely  hidden  by  the 
fibrous  roots,  is,  unfortunately,  not  well  shown  in  the  illustration.  Fig.  .S. — 
Wild  yam  {Dioscorea  viJlosa),  showing  part  of  the  vine,  with  its  dnwping 
clusters  of  flowers  and  3-winged  seed  capsules;  also  the  long,  horizontal 
rootstock.  Fig.  4. — Blue  flag  {Iris  versicolor),  showing  sword-shapod 
leaves,  the  flowers,  and  part  of  the  rootstock. 

Plate  III.  Fig.  1. — Large  yellow  lady's-slipper  {Cypripedium  hirsutum),  show- 
ing plant  with  its  broad,  parallel-veinetl  leaves,  and  curious,  baglike  flower, 
and  also  rootstock  with  wavy  roots.  Fig.  2. — Canada  snakeroiit  {Asarum 
canadense),  showing,  to  the  right,  the  flowering  plant,  and  to  the  left  the 
fruiting  plant,  together  with  the  creeping  rootstocks.  Fig.  3. — Virginia 
serpentaria  (Anstolochia  serpentaria),  plant  showing  seed  capsules  and 
rootstock.  Fig.  4. — Soapwort  {Saponaria  o/Jicinalis) ,  showing  the  upi*er 
flowering  portion  and  seed  pods ;   also  the  runners  and  roots. 

Plate  IV.  Fig.  1. — Oregon  grape  {Berberis  aquifoUum),  showing  a  branch  with 
the  leathery,  holly-like  leaves,  and  clusters  of  berries.  Fig.  2. — Blue  cohash 
{Caulophyllum  thalictroides),  showing  upper  jwrtlon  of  the  plant,  with 
flowering  head.  Fig.  3. — Canada  moonseed  {Menispermum  canadeftse), 
showing  a  jwrtion  of  the  vine  in  flower.  Fig.  4. — Hydrangea  {Hydrangea 
arhorescens) ,  showing  a  flowering  and  fruiting  branch. 

Plate  V.  Fig.  1. — Indian-physic  {Portcranthus  trifoliatus),  showing  upper 
flowering  portion,  and  base  of  stem  with  root  Fig.  2. — Wild  sarsaparilla 
{Aralia  nudicauUs),  showing  flowering  plant  with  rootstock,  and  to  the  left 
a  fruiting  head.  Fig.  3. — Ginseng  {Panax  quin  que  folium),  showing  the 
upper  iwrtion  in  flower,  and  the  root.  Fig.  4. — Water-eryngo  {Eryngium 
yuccifolinm),  showing  the  long,  grasslike  leaves,  stout-stemmed  flowering 
bends,  and  rootstock. 

Plate  VI.  Fig.  1. — American  angelica  {Angelica  atropurpurea) ,  showing  leaves, 
fruiting  head,  and  to  the  right  a  portion  of  the  stem  with  broad,  expanded 
leafstalk.  Fig.  2.— Pinkroot  {Spigelia  marilandica),  showing  flowering  top 
and  seed  capsules.  Fig.  .3.— Pleurisy-root  {Ascl^^ias  Uiberosa),  showing 
flowering  top,  pods  with  escaping  hairy  seeds,  and  root  Fig.  4. — Corafrey 
{Fiymphytum  officinale),  showing  the  thick,  rough  leaves,  the  dusters  of 
flowers,  lower  portion  of  plant  with  root  and  sections  of  root 

Plate  VII.  Fig.  1.— Stoneroot  {Collinsonia  canadensis),  showing  flowering  top 
and  base  of  stem  with  root  Fig.  2.— Queen-of-the-meadow  {Enpatorium 
purpureum),  showing  leaves  and  flowers.  Fig.  3.— Elecampane  (Inula 
helenium),  showing  leaves,  flowers,  and  root  Fig.  4.— Echinacea  {Brau- 
neria  angusti folia ) ,  showing, Jgflaffi^rlttg  plant 
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Acorus  calamus.    £f66  Sweet-flag 10 

Actaea  race  mosa.    iSec  Cohosh,  black __  ;{5-30 

Agropyron  repens.     See  Couch-grass __     _.  _  1 2-1 1\ 

Ague-grass.    £fee  Aletrie . _  lQ-20 

root     -SVc  Aletris ._       10-20 

Aletrls,  A.  aurea,   A.   farlnosa,   A.   luten,  and  A.  obovata.     See  Aletrls, 

dettcrlptioD 10-20 

description 10-20 

See  also  under  Cbamaelirluiu. 

Aloe-root    iSfeg  Aletrls __.  10-20 

Ahiuibloom.     fifee  Crane's-bill _.  __  ^_  __  __  44—45 

root    iSee  Crane's-bill 44-45 

Amy-root     See  Indian  hemp,  black .'V5-5<> 

Angelica,  American,  description 51 

atropurpurea  and  A.  officinalis,  European,  garden,  great,  high. 

purple,  and  purple-stemmed.     See  Angelica,  American r»l 

Ai)ocynum,  A.  album,  A.  androsaemifoliuin,  A.  cannabinuni,  and  A.  puT>es- 

cens.    See  Indian  hemp,  black 55-5G 

Apple,  devirs,  hog,  and  Indian.    iSrc  May-apple .  _  .'^0-40 

May,  description 39-40 

Aralia  californica,  A.  nudicaulis,  and  A.  racemosa.     See  SarsaL>arilla,  wild.  48-40 

Archangeiica  atropurpurea.     See  Angelica,  American 51 

Arctium  lappa.    See  Burdock 04-65 

Arisaema  triphyllum.     See  Turnip,  wild 13-14 

Aristolochia  reticulata  and  A.  serpentaria.     See  Serjientarla 26-27 

Arum,  three-leaved,  and  A.  triphyllum..  See  Turnip,  w^ild 13-14 

Asarabacca,  broad-leaved.     See  Snakeroot,  Canada 25-26 

Asarum  and  A.  canadense.     See  Snakeroot,  Canada 25-26 

Ascleplas,  A.  incarnata,  A.  syriaca,  and  A.  tuberosa.     See  Pleurisy-root 56-57 

Aspldlum,  A.  filix-mas,  and  A.  marginale.    'See  Male-fern 11-12 

Ass-ear.     See  Comfrey .' 57-58 

Backwort.     See  Comfrey 57-58 

Balm,  horse,  and  ox.     iSVe  Stoneroot 58-50 

Indian.     See  Bethroot 20-21 

Baptisia.  B.  alba,  and  B.  tinctoria.     See  Indigo,  wild 43-44 

Barberry,  California,  and  holly- leaved.     »Sfpr  Oregon  grai)e__ 36->37 

Bardane.     ;SVe  Burdock 64-65 

Basket-fern.     See  Male-fern 11-12 

Bathflower.     See  Bethroot 20-21 

wort.     »SVe  Bethroot 20-21 

Bear-corn.    ;SVe  Hellelwre,  American 18-10 

Bear's-paw  root.     See  Male-fern 11-12 

Beaumont-root     »Sfc'e  Culver's- root • 50-60 

Beewort.     See  Sweet-flag --   --  16 

Beggar's-buttons.     See  Burdock (»4-65 
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Berberis,  R  aqulfoliom,  B.  nerroea.  B.  pinna ta,  and  B.  repens.    See  Ore- 
gon grape :?<v-.'rr 

Bethroot,  description 20-21 

Birthroot     See  Betbroot 20-21 

wort     See  Betbroot 20-21 

Bitterroot.    See  Indian  hemp,  black 55-56 

Blackroot     See  CalTer's-root 59-00 

wort    See  Comltey 57-58 

BlaxingBtar.     See  Chamaeliriiun  and  Aletris 17-18. 19-2D 

Bloodroot  description 40-41 

BlowbalL    See  Dandelion 60-61 

Blaeberry-root    See  Cobosb.  blue 37-38 

Bog-onion.     Nrc  Turnip,  wild 13-14 

Boneset  purple,  spotted,  and  tall.    See  Queen-of-the-meadow 61-iG 

Bouncing-bet    See  Soapwort 31 

Bowman*8-root     See  Indian-pbysic ;  Indian  benip,  black;  and  Culver's- 

root —  42-43,55-^56,50-00 

Brake,  knotty,  and  sweet    See  Male-fem 11-12 

Brauneria  augustifolia.    See  Ecblnacea 63 

Brinton-root     See  Culver's-root 50-60 

Broom,  clover,  indigo,  and  yellow.    See  Indigo,  wild 43-44 

Brown  dragon,    /fee  Turnip,  wild 13-14 

Bruisewort    /?ee  Soapwort  and  Comfrey 31,57-58 

BngtMine.    See  Hel lebore.  American,  a  nd  Cobosh,  black 18-19, 35-^> 

wort.    See  Hellebore,  American,  and  Oobosb,  black 18-19.35-36 

Bumblebee-root     See  Betbroot 20-21 

Burdock,  description 64-65 

Butter-dock.    See  Dock,  yellow 27-29 

Butterfly-weed.     See  Pleurisy-root 56-57 

Button-snakeroot     See  Water-eryngo 50-51 

Cabtmge,  meadow,  and  swamp.     See  Skunk-cabbage 15 

skunk,  description 15 

Calamus.     See  Sweet-flag 16' 

*Sre  also  under  Flag.  blue. 

Calomel,  vegetable.    See  May-apple 39-40 

Canada-root     See  Pleurisy-root 56-57 

Caucer-jalap.     See  Pokeweed 29-30 

Cane,  sweet     .9rc  Sweet-flag 16 

Cankerroot  ,  See  Goldthread 34 

wort     See  Dandelion 60-61 

Cars-foot     See  Snakeroot  Canada 25-26 

Caulophyllum  and  C.  thallctroides.    See  Cohosh,  blue 37-38 

Centaury,  ground.     See  Colombo.  American 53-54 

Chamaelirium,  description 17-18 

luteum  and  C.  obovale.    See  Chamaelirium.  description 17-18 

See  also  under  Aletris. 

Chandler's-grass.     See  Couch-grass 12-13 

Chickentoe.     See  Crawley-root 24-25 

Chimney-pink.     See  Soapwort 31 

Chocolate-flower.     See  Crane's-bill ^ 14  45 

Choctaw-root     Sec  Indian  hemp,  black 55-^56 

Cimlcifuga  and  C.   racemosa.     See  Cohosh,  black 35-36 
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Cinnamon-sedge.    Bee  Sweet-flag 10 

Citronella.     See  Stoneroot 58-59 

Clover-broom.    Bee  Indigo,  wild : 43-44 

Coakum.     Bee  Pokeweed 29-30 

Cockle-button.     Bee  Burdock 64-65 

Cobosta,  black,    description 35-3(5 

blue,    description : 37-38 

Colicroot     iSfce  Aletris;  Yam,  wild ;  and  Snakeroot,  Canada.  19-20, 21-22, 25-26 

Collard.    Bee  Skunk-cabbage 15 

Collection  of  root  drugs lCh-11 

Collinsonia  and  C.  canadensis.     Bee  Stoneroot 58-59 

Colombo,  American,  description 5ii-54 

Colt's-foot,  false,  and  colt*s-foot  snakeroot     See  Snakeroot,  Canada 2.5-26 

Comfrey,  description ji 57-58 

Common  names  of  plants,  confusion 10 

Coneflower,  pale-purple.    Bee  Echinacea 63 

Coonroot.     Bee  Bloodroot 40-41 

Coptis  and  C.  trlfolia.    Bee  Goldthread 34 

Corallorhiza  and  C.  odontorhlza.    Bee  Crawley-root ^ 24-25 

Coralroot,  late,  small,  and  small-flowered.     Bee  Crawley-root ^^ 24-25 

Com,  bear.     Bee  Hellebore,  American 18-19 

crow.    Bee  Aletris 19-20 

snakeroot.     Bee  Water-eryngo 50-51 

Cotton,  wild.     Bee  Indian  hemp,  black 55-56 

Cpuch-grass,    description : 12-13 

Crane's-J)ill,  description ^ 44-45 

spotted,  and  wild.     Bee  CraneVbill,  description 44-45 

Crawley.    Bee  Crawley-root 24-25 

Crawley-root,  description 24-25 

Crow-corn.     Bee  Aletris 19-20 

foot.    Bee  Crane's-bill 44-45 

soap.     Bee  Soapwort 31 

Cuckold-dock.    Bee  Burdock 04-65 

Culver's-physic.    Bee  Culver's-root 59-60 

root,  description 59-60 

Curcuma,    Ohio.    Bee    Goldenseal 31-33 

Cypripedium,  C.  hirsutum,  C.  parviflorum,  and  C.  pubescens.     Bee  Lady's- 

slipper 23-24 

Daflfydown-dilly.     Bee  Bethroot 20-21 

Daisy,  Irish.    Bee  Dandelion 60-61 

Dandelion,  description^ 60-61 

Dealers  in  root  drugs,  communication  necessary 11 

samples  to  be  sent 11 

I>escriptions  of  plants  furnishing  root  drugs 11-65 

root  drugs 11-65 

scope  of 11 

DeviPs-apple.     Bee  May-apple 39-40 

bit.    Bee  Chauiaelirium  and  Aletris 17-18, 19-20 

bite.     Bee  Hellebore,  American 18-19 

bones.    Bee  Yam,  wild 21-22 

ear.    fifec  Turnip,  wild 13-14 

grass.    Bee  Couch-grass 12-13 
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Dioscorea,  D.  villosa,  and  D.  Tillosa  var.  glabra.     Hee  Yaw,  wild 21-22 

Dishcloth.    See  Bethroot 20-21 

Dock,  bitter,  blunt-leaved,,  broad-leaved,  butter,  common,  curled,  narrow, 

and  sour.    See  Dock,  yellow 27-2!> 

cuckold.    See  Burdock 64-65 

elf,  and  velvet.    See  Elecampane 62-0:i 

yellow,  descilption 27-20 

Dogbane,  riverbank,  and  velvet.    See  Indian  hemp,  black 55-56 

grass.    See  Couch-grass 12-1.*? 

Doon-head-clock.     See  Dandelion 60-61 

Dovefoot     See  Crane's-bill II   15 

Dracontium  and  D.  foetidum.    See  Skunk-cabbage 15 

Dragon,  brown,  and  dragoa-turnip.    See  Turnip,  wild 13-14 

Dragon's-claw.     See  Crawley-root 24-25 

Dropwort,  western.    See  Indian-physic 42-43 

Dryopteris  filix-mas  and  D.  marginalis.    See  Male-fern 11-12 

Duckretter.     See  Hellebore,  American 18-19 

Duck*8-foot     See  May-apple 39-40 

Durfa-grass.     See  Couch-grass 12-13 

Durfee-grass.    See  Couch-grass 12-13 

Dutch-grass.     See  Couch-grass 12-13 

Earth-gall.    See  Hellebore,  American 18-19 

Echinacea  angustifolla.    See  Echinacea,  descrlptlQu 63 

description 63 

Elder,  horse.    See  Elecampane . 62-63 

Elecampane,  description 62-63 

Elf-dock.    See  Elecampane 62-63 

wort.     See  Elecampane : 62-63 

Eryngium,  E.  aquaticum,  and  E.  yucci folium.     See  Water-eryngo 50-^1 

Eryngo.     See  Water-eryngo 50-51 

Eryngo,  water,  description 50-^1 

Eupatorium  maculatum  and  E.  purpureum.      See  Queen-of-the-meadow. 

Explanation  of  plates 68 

term  "root  drugs" 9 

Eye-balm.    See  Goldenseal 31-33 

root.     See  Goldenseal 31-33 

Fern,  basket,  evergreen  wood,  male  shield,  and  marginal-fruited  shield. 

See  Male-fern 11-12 

male,  description 11-12 

Feverroot.    See  Crawley-root 24-25 

Fln's-grass.     See  Couch-grass 12-13 

Five-fingers.     See  Ginseng___ 49-50 

Flag,  blue,  description 22-2:^ 

See  also  under  Sweet-flag. 

lily,  and  water.     See  Flag,  blue 22-23 

myrtle.    See  Sweet-flag _ 16 

poison.     See  Flag,  blue 22-23 

See  also  under  Sweet-flag. 

rattlesnake.     See  Water-eryngo 50-^1 

sweet,  description 16 

See  also  under  Flag,  blue. 
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Flax,  mountain.    See  Snakeroot,  Seneca 45-47 

Fleur-de-lis,  American.     See  Flag,  blue 22-23 

Flower-de-luce,  American.    See  Flag,  blue 22-2,^ 

Fluctuation  in  prices  of  drugs 11 

Fortune-teller.     See  Dandelion ^ (50-61 

Frasera,  F.  carollnensis,  and  F.  walteri.     See  Colombo,  American 53-54 

Fuller's-herb.    See  Soapwort J 31 

Gapget    See  Pokeweed 29-30 

Gelsemium  and  G.  8emi)erviren8.     See  Jasmine,  yellow 51-52 

Gentian,  yellow.    See  Colombo,  American 53-54 

Geranium  and  G.  maculatum,  spotted,  and  wild.     See  Crane's-bill 44-45 

Gillenla,  G.  stipulacea,  and  G.  trlfoliata.    See  Indian-pbyslc 42-43 

Gilliflower,  mock.    See  Soapwort 31 

Ginger,  Indian,  and  wild.     See  Snakeroot,  Canada 25-26 

Ginseng,  American.     See  Ginseng,  description 49-50 

blue,  and  yellow.    See  Cohosh,  blue 37-38 

description 49-50 

Croldenseal,  description 31-.33 

Goldthread,  description 34 

Gowan,  horse,  and  yellow.    See  Dandelion 60-61 

Grape,  Oregon,  description 36-37 

Rocky  Mountain.    See  Oregon  grape 36-37 

Grass,  Chandler's,   creeping  wheat,   devil's,  dog,   durfa,   Durfee,   Dutch, 
Fin's,  quack,  quake,  quick,  quitch,  scutch,  twitch,  wheat,  and 

witch.     See  Couch-grass 12-13 

couch,  description 12-13 

myrtle,  and  sweet    See  Sweet-flag 16 

Gravelroot  and  Indian  gravel  root.     See  Queen-of-the-meadow 61-62 

Ground-centaury.     See  Colombo,  American 53-54 

lemon.     See  May-apple « 39-40 

raspberry.     See  Goldenseal 31-33 

squirrel  pea.    iSee  Twinleaf 38-39 

Gum-plant    See  Comfrey 57-58 

Hardock.    See  Burdock 64-<>r» 

Healing-herb.     See  Comfrey 57-58 

Heart-snakeroot    See  Snakeroot,  Canada 25-26 

Hedge-pink.     See  Soapwort 31 

Hellebore,  American,  description — _ 18-19 

big,  false,  green,  swamp,  and  white.    See  Hellebore,  American.  18-19 

fetid.     /Sfce  Skunk-cabbage 15 

Helmetpod.     See  Twinleaf 38-39 

Helonlas,  description ^-  17-18 

diolca.    See  Chamaelirium  or  Helonlas,  description 17-18 

Hemp,  American,  and  Canadian.    See  Indian  hemp,  black 55-56 

black  Indian,  description 55-56 

Hog-apple.    See  May-apple 39-40 

Holly,  mountain.    See  Oregon  grape 36-37 

Horse-balm  and  horseweed.     See  Stoneroot 58-59 

elder  and  horseheal.     See  Elecampane 62-61^ 

gowan.     See  Dandelion 60-61 

Horsefly-weed.     See  Indigo,  wild ^ 4.3-44 
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Hurr-bur.     See  Burdock 64-65 

Huskwort    See  Aletrls 19-20 

Hydrangea  arborescens  and  wild  hydrangea.    See  Hydrangea,  description.  41-42 
description 41-42 

Hydrastis  and  H.  canadensis.    See  Goldenseal 31-33 

• 

Indian  apple.    See  May-apple 39— iO 

balm  and  Indian  shamrock.    See  Bethroot 2(>-21 

dye,  Indian  turmeric,  and  Indian-paint,  yellow.     See  Goldenseal 31-33 

ginger.    See  Snakeroot,  Canada 25-26 

gravelroot.    See  Queen-of-the-meadow - 61-62 

hemp,  black,  description 55-5<> 

hippo.    See  Indian-physic 42-43 

lettuce.    See  Colombo,  American 53-54 

paint,  red.    See  Bloodroot 40-41 

physic,  description 42-^13 

See  also  Indian  hemp,  black. 

pink.    See  Pinkroot 52-53 

poke.     £fee  Hellebore,  American 18-19 

posy.    See  Pleurisy-root 56-57 

root.    See  Sarsaparilla,  wild 48-49 

shoe,  yellow.    See  Lady's-slipper 23-24 

turnip.    See  Turnip,  wild 13-14 

Indigo,  American,  white  wild,  and  yellow ;   indigo-broom  and  indigo- weed. 

See  Indigo,  wild 43-44 

wild,  description 43—44 

Inkberry  and  red  inkberry.    fifee  Pokeweed 29-30 

Introduction  to  bulletin 9-10 

Inul.    See  Elecampane 62-63 

Inula  and  I.  helenlum.    See  Elecampane 62-63 

Ipecac,  American,  and  false.     See  Indian-physic 42— i3 

Iris  and  I.  versicolor.     See  Flag,  blue 22-23 

Itchweed.     See  Hellebore,  American 18-19 

Jack-in-the-pulpit.     See  Turnip,  wild 13-14 

Jalap,  cancer.     See  Pokeweed 29-30 

Jasmine,  Carolina.     See  Jasmine,  yellow 51-i52 

yellow,  description 51-52 

Jaundice-root.     See  Goldenseal 31-33 

Jeffersonia  and  J.  diphylla.     See  Twinleaf 38-39 

Jessamine,  Carolina.     See  Jasmine,  yellow 51-52 

yellow,  description 51-52 

Joe-pye-weed  and  spotted  joe-pye-weed.     See  Queen-of-ttoe-meadow 61-62 

Kidneyroot.      See  Queen-of-the-meadow 61-62 

King-of-the-meadow.      See  Queen-of-the-meadow 61-62 

Knitback.     See  Comfrey 57-58 

Knobgrass.    See  Stoneroot 58-59 

root.     See  Stoneroot 58-59 

weed.     See  Stoneroot ^ 58-5SI 

Knotroot     See  Stoneroot 58-59 
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I^ady-by-the-gate.     See  8oapwort__  31 

LadyVslipper,  description 2S-24 

large  yellow,  small  yellow,  and  yellow,     ticp  Lady's-sllpper, 

description 23-24 

Lappa  and  L.  major.    See  Burdock (>4-«5 

T^atherwort.     See  Soapwort 31 

T^mon,  ground,  and  wild.    See  May-apple 39-40 

Leptandra  and  L.  virglnica.    See  Culver*8-root 59-60 

Lettuce,  Indian.     See  Colombo,  American 53-54 

Licorice,  wild.    See  Sarsaparilla,  wild 48-49 

Life-of-man.     See  Sarsaparilla,  wilh 48-49 

Lily,  flag,  liver,  and  snake.    See  Flag,  blue 22-23 

wood.    See  Bethroot 20-21 

Liver-lily.     See  Flag,  blue 22-23 

London-pride.    See  Soapwort 31 

Lords-and-Iadies.     See  Turnip,  wild 13-14 

Mahonia,  trailing.    See  Oregon  grape 30-37 

Male-fern,  description 11-12 

nervine.     See  Lady's  slipper __  23-24 

sbield-fern.     See   Male-fern 11-12 

Mandrake,  American,  and  wild.     See  May-apple 39-40 

Maple,  vine,    fifee  Moonseed,  Canada 40 

Marsb-miljkweed.    See  Queen-of-tbe-meadow 61-62 

turnip,    fifee  Turnip,  wild 13-14 

Masterwort.    See  Angelica,  American 51 

May-apple,  description 39-40 

Meadow-cabbage.     See  Skunk-cabbage __ 15 

pride.    See  Colombo,  American 53-54 

turnip.    iSfee  Turnip,  wild 13-14 

Medicinal  uses  of  root  drugs 9 

Menispermum  and  M.  canadense.     *S>ee  Moonseed,  Canada 40 

Methods  of  cleaning  and  drying  root  drugs 10 

Milkweed,  common,  orange,  swamp,  and  yellow.  See  Pleurisy-root 56-57 

marsh.     iS*ee  Queen-of-the-meadow 61-62 

See  also  Indian  bemp,  black. 

Moccasin-flower,  yellow.    See  Lady's-slipper 23-24 

Mock-gilliflower.     See  Soapwort 31 

Monkey-flower.     See  Lady's-slipper ._   23-24 

Moonseed,  Canada,  description ^ 40 

Motherwort.     See  Queen-of-the-meadow —  61-62 

Mountain-flax.    /Sfec  Snakeroot,  Seneca 45-47 

holly.     See  Oregon  grape 36-37 

Mouthroot.    See  Goldthread 34 

Myrtle-flag,  myrtle-grass,  and  myrtle-sedge.     Sec  Sweet-flag 16 

sweet.     See  Sweet-flag 1(» 

Names  of  plants,  confusion ,  10 

Nerve-root    See  Lady's-slipper 23-24 

Nervine,  male.     See  Lady's-slipper 23-24 

Nettle-potato!     See  Stillingia 47-48 
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NIggerhead.    »S*ee  Ek^hinaeea 63 

weed.     See  Queen-of-the-meadow 01-62 

Nightshade,  American.    See  Pokeweed 29-30 

Noah*8-ark,  yellow.     See  Lady's-sllpper 23-24 

Nosebleed.     See  Bethroot 20-21 

Old-iuafd'S-nightcap.    See  Crane'a-bill 44-45 

pink.    See  Soapwort 31 

luan's-root    See  Sarsaparilla,  wfld 4t^-49 

One-o'clock.    See  Dandelion 6(M>1 

Onion,  bog.    See  Turnip,  wild * 13-14 

Orange-blossom.    See  Bethroot 20-21 

root.    See  Goldenseal  and  Pleurisy-root 31,56-57 

Oregon  grape,  description 36-^37 

Ox-balm.     See  Stoneroot 58-59 

Panax  qulnquefolium.     See  Ginseng 49-50 

Pappoose-root.    See  Cohosh,  blue 37-38 

Parilla,  yellow.    See  Moonseed,  Canada 40 

PauKon.    See  Bloodroot 40-41 

Pea,  ground-squirrel.    See  Twinleaf 38-39 

Pelican-flower.    See  Serpentaria 26-27 

Pepper-turnip  and  wild  pepper.    See  Turnip,  wild 13-14 

Petty-morrel.    See  Sarsaparilla,  wild 48-49 

Phlox,  Carolina,  and  P.  ovata.    See  under  Plnkroot 52-53 

woods.    See  Soapwort 31 

Physic-root.    See  Culver*s-root 59-60 

Phytolacca,  P.  americana,  and  P.  decandra.    Sec  Pokeweed 29-30 

Pigeon-berry.     See  Pokeweed 29-^ 

Pink,  Boston,  chimney,  hedge,  and  old-maid's.    See  Soapwort 31 

Carolina,  Indian,  and  Maryland.    See  Plnkroot,  description 52-53 

Pinkroot,  Carolina,  and  East  Tennessee.    See  Plnkroot,  description 52-53 

description 52-53 

Plant  names,  confusion 10 

Plants  furnishing  root  drugs 11-65 

descriptions ^ 11-65 

Plates,  explanation 68 

Pleurisy-root,    description 56-57 

Pocan.     See  Pokeweed 29-30 

Pockweed.    See  Skunk-cabbage 15 

Podophyllum  and  P.  peKatum.     See  May-apple 39-10 

Poison-flag.     See  Flag,  blue 22-23 

See  also  under  Sweet-flag. 

Poke  and  Virginian  poke.     See  Pokeweed 29-30 

Indian.     See  IIellel)ore,  American 18-19 

stinking.    See  Skunk-cabbage 15 

Pokeweed,  description 29-30 

Polecat-weed.    See  Skunk-cabbage 15 

Polygala  senega  and  P.  senega  var.  latifolia.    See  Snakeroot,  Seneca 45-47 

Porteranthus  stipulatus  and  P.  trifoiiatus.    See  Indian-physic ^S-43 

Potato,  nettle.     See  Stillingia 47-^8 

Preparation  of  root  drugs  for  market .* 10-11 
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Prices,  approximate  range 11 

conditions  affecting 11 

fluctuations __   ._   ._ 11 

paid  to  collectors __       _       __     11 

PriestVpintle.     ;Spr  Turnip,  wild i:V14 

Puccoon,  re<l,  white,  and  puccoon-root.     »^V'<' Blocxlroot 40-41 

yellow.    See  Goldenseal ;n-33 

Pyramid-flower  and  pyramid-plant.     Sec  ColomlK),  American 5:^-54 

iQuack-grass.     See  Couch-grass 12-13 

Quake-grass.     See  Couch-grass 12-13 

Queen-of-the-meadow,    description Gl-62 

Queen*s-delight  and  queen's-root.     Sec  Stiliingia 47-48 

Quick-grass.     /?cc  Couch-grass . 12-13 

Quillwort.     See   Queen-of-the-meadow _  __  .   _.      61-G2 

Quitch-grass.     See  Couch-grass 12-13 

Rabbi t's-root.     /!>Vr  Sarsapari  11a,  wild 48-49 

Raccoon-berry.     See  May-apple 3J)-40 

Raspberry,  ground.     See  Goldenseal _   ..  ._     __  31-^3 

Rattlebush.     See  Indigo,  wild 43-44 

Rattleroot.     See  Cohosh,  black 35-3G 

Rattle-snakeroot,  rattletop,  and  rattleweed.     See  Cohosh,  black 35-30 

Rattlesnake-flag,  rattlesnake-master,  and  rattlesnake- weed.     Sec  Water 

eryngo 50-51 

root,     fifce  Snakeroot,  Sene<»a _. 45-47 

Red-benjamin.     See  Bethroot 20-21 

berry.  .  iS'ec  Ginseng ..     49-50 

root.     See  Bloodroot _  __ 40-41 

weed.    See  Pokeweed 29-30 

Rheumatism-root.     Sec  Yam,  wild,  and  Twinleaf _.   21-22,38-39 

weed.     iSfpe  Indian  hemp,  black 55-s'50 

Richleaf.     See  Stoneroot 58-59 

Richweed.    See  Cohosh,  black,  and  Stoneroot 35-36, 58-59 

Ri verba nk-dogbane.     See  Indian  hemp,  black ._. .     55-50 

Rocky  Mountain  grape.    Sec  Oregon  grai>e _.  __   30-37 

Root  drugs,    cleaning 10 

collection 10-11 

dealers,  communication  necessary 11 

samples  to  be  sent 10-11 

descriptions ._     11-05 

drying,  method _  10 

time  required 10 

explanation  of  term _  9 

medicinal  uses .  9 

methods  of  cleaning  and  drying 10 

number  de8cril)ed '. 9 

oflScial  and  nonofficial 9 

packing  for  shipment 10 

plants  furnishing 11-65 

preparation  for  market 10-11 
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Root  drugs,  samples  for  dealers 10,11 

time  for  collecting 10 

required  for  drying 10 

Ruellla  clllosa.    See  under  Plnkroot 52-6S 

Rumex,  R.  crispus,  and  R.  obtuslfollus.     See  Dock,  yellow 27-29 

Rusb,  sweet    See  Sweet-flag 16 

Sampson-root.    /Sfee  EiChlnacea 1 63 

Sang.     See  Ginseng 49-^50 

Sangree-root    See  Serpentarla 26-27 

Sangrel.     See  Serpentarla 26-27 

Sanguinaria  and  S.  canadensis.    See  Bloodroot 40-41 

Saponarla  and  S.  offlclnalls.     See  Soapwort 31 

Saponary.     See  Soapwort 31 

Sarsaparllla,  American,  false,  and  Virginian.     See  Sarsaparllla,  wild 48-49 

Texas,  and  yellow.    See  Moonseed,  Canada 40 

wMld,  description ' 4S-I9 

Scabwort     See  Elecampane 62-63 

ScHike.     See  Pokeweed 29-30 

Scourwort    See  Soapwort 31 

Scutch-grass.     See  Couch-gjass 12-13 

Sedge,  cinnamon,  myrtle,  and  sweet    See  Sweet-flag 16 

Segg,  sweet.    See  Sweet-flag 16 

Seneca-root     See  Snakeroot,  Seneca 45-47 

Senega.     See  Snakeroot,  Seneca 45-47 

Serpentarla,  description 26-27 

Texas  and  Virginia.     See  Serpentarla 26-27 

Serpentary.     See  Seri)entaria 26-27 

Seven-barks.     See  Hydrangea . 41-12 

Sbameface.     ;Sfee  Crane's-bill 44-45 

Shamrock,  Indian.     See  Bethroot 20-21 

Sheepweed.    See  Soapwort 31 

Shield-fern,  male,  and  marginal-fruited.    See  Male-fern 11-12 

Sboofly.     See  Indigo,  wild 43-44 

Shotbush.     See  Sarsaparllla,  wild 4S-49 

Sllverleaf.    See  Stilllngla 47-18 

Skunk-cabbage,  description 15 

w^eed.     See  Skunk-cabbage 15 

Slippery-root     See  Comfrey 57-58 

Slunkweed.     See  Queen-of-the-meadow 61-62 

Snagrel.    See  Serpentaria 26-27 

Snakebite.     See  Bloodroot 40-41 

lily.    See  Flag,  blue 22-23 

root,  black.    See  Snakeroot,  Canada,  and  Cohosh,  black 25-26,35-96 

button,  and  com.    See  Water-eryngo ^ 50-51 

Canada,  description 25-26 

colt's   foot,    heart,   southern,   and   Vermont    See   Snakeroot, 

Canada 25-26 

rattle.    See  Cohosh,  black 35-36 

Red  River,  Texas,  and  Virginia.    See  Serpentarla 26-27 

Seneca,  description 45-47 

Senega.    See  Snakeroot,  Seneca 45-47 
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Snakeweed.     See  Serpentaria 26-27 

weed,  black.    See  Snakeroot,  Canada 25-26 

Soaproot.    See  Soapwort,  description 31 

wort,  common.    See  Soapwort,  description 31 

description 31 

Spatbyema  foetida.    See  Skunk-cabbage 15 

Speedwell,  tall.    See  Culver's-root 59-60 

S^piceberry.    See  Sarsaparilla,  wild 48-49 

Spigelia  and  S.  marilandica.    See  PInkroot 52-53 

Spignet.    See  Sarsaparilla,  wild 48-49 

Spikenard,  American,  California,  and  small.     See  Sarsaparilla,  wild 48-49 

Squawflower.     See  Bethroot 20-21 

root.     See  Betbroot ;  Cobosb,  black  ;  and  Cohosh,  blue.  20-21, 35-36. 37-38 

Starbloom.     See    Pinkroot 52-53 

grass.     See    Aletris 19-20 

wort.    See  Chamaelirium  and  Aletris 17-18,19-20 

wort,  drooping.    See  Chamaelirium 17-18 

mealy.    See  Aletris 19-20 

yellow.     See  Elecampane 62-«»3 

Starchwort.    See  Turnip,  wild 13-14 

Stick-button.     See  Burdock 64-65 

Stillingia,  description - 47-48 

sylvatica.     See  Stillingia,  description 47-48 

Stoneroot,  description 58-59 

Stork's-bill.     See  Crane's-bill 44-45 

Sunflower,  wild.    See  Elecampane 62-6;> 

Swallowwort,  orange.    See  Pleurisy-root 56-57 

Swamp-cabbage.    See  Skunk-cabbage 15 

hellebore.    See  Hellebore,  American 18-19 

milkweed,     fifee  Pleurisy-root 56-57 

turnip.     See  Turnip,  wild 13-14 

Sweet-betty,  and  sweet-william,  wild.    See  Soapwort 31 

cane,  sweet  grass,  sweet  myrtle,  sweetroot,  sweet  rush,  sweet  sedge, 

and  sweet  segg.    See  Sweet-flag 16 

flag,  description 16 

See  also  under  Flag,  blue. 

slumber.     See  Bloodroot 40-41 

Symphytum  and  S.  oflicinale.     See  Comfrey 57-58 

Symplocarpus  foetidus.    See  Skunk-cabbage 15 

Taraxacum,  T.  dens-leonls,  T.  oflSclnale,  and  T.  taraxacum.     See  Dande- 
lion  60-«l 

Tetterwort     See  Bloodroot  40-41 

Tickleweed.     See  Hellebore,  American 18-10 

Trillium  and  T.  erectum,  ill-scented,  purple,  and  red.     See  Bethroot 20-21 

Triticum  and  T.  repens.    See  Couch-grass 12-13 

True-love.     See  Bethroot 20-21 

Trumpet-flower,  evening.    See  Jasmine,  yellow 51-52 

weed.     See  Queen-of-the-meadow 61-62 

Tuberroot.    See  Pleurisy-root 56-57 

Turkey-claw.     See  Crawley-root 24-25 

Turmeric.    See  Bloodroot 40-41 
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Turmerio,  Indian,  and  turmeric-root.    Sec  Goldenseal C^l-;^ 

Turnip,  dragon,  Indian,  marsh,  meadow,  pepper,  and  swamp.     See  Turnip. 

wild ^ ia-14 

wild,  description 13-14 

Twinleaf,  description 88-39 

Twitch-jjrass.     See  Couch-grass 12-13 

Unibil-root  and  j-ellow  umbil.    See  JLadyVslipper 23-24 

Unibrel la-plant.     See  May-apple 39-40 

Unicorn-plant.     See   Aletris 19-20 

root     See  Chaniaelirium  and  Aletris 17-18,19-20 

root,  false.     See  Charaaellrlura 17-18 

true.     See  Aletris 19-20 

ITnicorn's-hom.     See  Chamaelirium  and  Aletris 17-18,19-20 

Valerian,  American.     See  Lady's-slipper 23-24 

Vegetable  calomel.     See  May-apple 39-40 

Venus' -cup  and  Venus'-shoe.     See  I^ady's-sllpi^er 23-24 

Veratrum,  V.  album,  and  V.  viride,  American,  green,  and  true.    See  Helle- 
bore, American 18-19 

Veronica,  tall,  and  V.  virginica.    See  Culver's-root 59-(S0 

Vine-maple.    See  Moonseed,  Canada. 40 

Wake-robin.     See  Turnip,  wild 13-14 

robin,  ill-scented,  purple,  and  red.     See  Bethroot 2(^-21 

Water-eryngo,  description 50-51 

flag.     See  Flag,  blue 22-23 

Wheat-grass  and  creeping  wheat-grass.     See  Couch-grass 12-13 

Whiteroot.     See  Pleurisy-root 56-57 

Whorlywort.     See  Culver's-root 2 59-60 

Wlndroot.     See  Pleurisy-root 56-57 

Witch-grass.     See   Couch-grass 12-13 

Woodbine,  Carolina  wild.     See  Jasmine,  yellow 51-52 

Wood-fern,  evergreen.     See  Male-fern 1 11-12 

lily.     See  Bethroot , 20-21 

Woods-phlox.     See  Soapwort 31 

World's- wonder.     See  Soapwort 31 

WormgrasR,  wormweetl,  and  American  wormroot.     See  Pinkroot 52-53 

Yam,  wild,  description 21-22 

Yellow-eye.     See    Goldenseal 31-33 

root.     See  Goldenseal,  Goldthread,  and  Twinleaf 31-33, 34, 38-39 

Yellows.     See   Lady's-slipper 23-24 
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LETTER  OF  TRANSMHTAL 


United  States  Department  of  Acjriculture, 

Bureau  of  Plant  Industry, 

Office  of  the  Chief, 
Washington,  T>.  C,  April  12,  1907. 

Sir:  I  have  the  honor  to  ti*ansinit  herewith  a  manuscript  entitled 
*'The  Cold  Storage  of  Small  Fruits"  and  to  recommend  that  it  be 
published  as  Bulletin  No.  108  of  the  series  of  this  Bureau.  This  bul- 
letin was  prepared  by  Mr.  S.  H.  Fulton,  formerly  Assistant  Pomolo- 
gist  in  Field  Investigations  in  Pomology,  and  has  been  submitted  by 
Messrs.  William  A.  Taylor  and  G.  Harold  Powell,  Pomologists  in 
Charge  of  Field  Investigations  in  Pomology,  with  a  view  to  publication. 

The  subject  is  an  important  one  to  small  fruit  growers  in  many 
portions  of  the  country,  and  it  is  believed  that  the  results  of  the 
investigations  set  forth  will  be  found  useful  by  suggesting  ways  of 
prolonging  the  marketing  season  and  thus  conducing  to  a  better  dis- 
tribution of  the  product,  as  well  as  b}'  indicating  some  of  the  risks 
that  are  involved  in  attempts  to  hold  such  products  longer  than  their 
inherent  physical  characteristics  permit.  The  fundamental  importance 
of  careful  attention  to  the  details  of  harvesting,  packing,  and  handling 
is  emphasized  by  the  results  of  this  work,  as  well  as  the  necessity  of 
proper  ventilation  of  rooms  and  isolation  of  products  in  storage  houses 
to  preserve  the  normal  color,  texture,  and  flavor  of  these  delicate 
fruits. 

The  work  covered  by  this  report  has  been  done  by  Mr.  Fulton, 
while  the  investigations  of  the  gases  that  accumulate  in  packages  of 
stored  fruit  and  of  the  effect  of  oxygen  gas  upon  stored  fruit  have 
been  made  by  Mr.  H.  C.  Gore,  of  the  Bureau  of  Chemistry,  in 
cooperation  with  this  Bureau. 

The  accompanying  illustrations  are  necessar}^  to  a  full  understanding 

of  the  text. 

Respectfully,  B.  T.  Galloway, 

Chief  of  Bureau. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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THE  COLD  STORAGE  OF  SMALL  FRUITS. 


INTRODUCTION. 

The  beneficial  influence  of  cold  stoi-age  on  fruit  growing  in  America 
has  not  been  shared  equally  by  all  branches  of  the  industry.  Some 
kinds  of  fruit  are  better  adapted  to  storing  in  cold  temperatures  than 
others,  and  are  in  active  demand  through  a  longer  season.  Winter 
apples  and  pears  can  be  kept  in  good  condition  for  long  periods  in  cold 
storage,  and  a  large  part  of  the  late  apple  and  pear  crops  of  the  United 
States  is  now  held  in  cold  storage  annually  to  insure  a  supply  of  these 
fruits  in  good  condition  throughout  the  winter  and  spring  months. 
U|X)n  the  other  hand,  berries  and  other  small  fruits  are  not  stored  to 
nearly  so  great  an  extent  on  account  of  their  highly  perishable  nature. 

The  storage  of  small  fruits  is  a  problem  somewhat  different  from 
the  stoiKige  of  the  more  durable  fruits.  Winter  apples  and  pears  are 
usually  too  hard  and  immature  when  stored  to  be  fit  for  immediate  con- 
sumption. Cold  storage  insures  the  safe  keeping  of  these  fruits  for 
long  periods,  and  under  proper  management  brings  out  theii*  finest 
flavor  and  quality.  The  fruits  ripen  slowly  in  the  low  temperature  of 
the  storage  house,  the  acids  diminish,  the  starch  changes  to  sugar  if 
the  transformation  is  not  already  completed  when  the  fruit  is  stored, 
and  the  fine  flavor  and  aroma  of  the  fruit  are  developed. 

In  the  storage  of  small  fruits  the  conditions  and  purposes  are  differ- 
ent. The  strawl>erry,  for  example,  is  usually  developed  to  the  highest 
state  of  perfection  when  picked;  the  (juality  is  not  improved  by  further 
ripening,  and  the  fruit  needs  to  be  consumed  quickly.  All  that  can 
be  hoped  for  from  cold  storage  is  to  preserve  for  a  short  period  the 
attractive  appearance  and  fine  flavor  of  the  fruit. 

Jn  commercial  practice,  small  fruits  are  sometimes  stored  for  specu- 
lative purposes.  The  fruit  is  bought  when  the  market  is  low;  it  is 
stored  until  prices  advance,  and  it  is  then  sold  at  a  profit.  Owing  to 
the  extremely  perishable  nature  of  most  of  the  small  fruits,  however, 
this  must  be  regarded  as  a  hazardous  practice.  The  great  bulk  of 
small  fruits  held  in  cold  storage  is  placed  there  to  protect  the  fruits  tem- 
porarily from  decay  until  they  can  be  placed  in  the  hands  of  the  con- 
sumer.    Shipments  of  small  fruits  are  frequently  delayed  in  transit 
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and  reach  their  destination  too  late  for  the  early  morning  market. 
There  is  often  little  opportunity  of  disposing  of  them  until  the  follow- 
ing morning,  or  in  case  the  late  arrival  occurs  on  Saturday  the  fruit 
can  not  be  sold  until  the  following  Monday  morning.  Without  arti- 
ficial refrigeration,  the  fruit  would  deteriorate  rapidly,  and  in  many 
instances  would  become  worthless  before  it  could  be  sold.  Under 
these  conditions  it  may  be  saved  by  placing  it  temporarily  in  cold 
storage.  An  overstocked  market  sometimes  results  in  the  cold  storing 
of  considerable  quantities  of  small  fruits  when  there  is  a  reasonable 
prospect  for  a  stronger  demand  and  better  prices  within  two  or  three 
days. 

Cold  storage  is  now  used  for  small  fruits  by  many  canning  estab- 
lishments. At  the  height  of  the  season,  the  fruit  is  often  received 
faster  than  it  can  be  cared  for.  The  surplus  is  then  placed  in  cold 
storage  to  be  held  until  it  can  be  packed  in  the  cans.  Some  of  the 
best  equipped  canneries  in  this  cx)untry  are  now  supplied  with  their 
own  cold-storage  facilities. 

In  some  sections,  particularly  in  the  Hudson  River  Valley  of  New 
York,  small-fruit  growers  have  built  farm  storage  houses,  cooled  bj- 
ice  or  by  a  mixture  of  ice  and  salt,  with  a  view  to  handling  their  crops 
to  better  advantage.  The  berries  are  placed  in  these  houses  as  fast  as 
picked,  and  held  until  the  output  of  the  day  is  ready  for  shipment. 
The  fruit  may  be  held  from  one  day  to  the  next  before  shipping,  or 
even  for  a  longer  period  if  desired  in  the  case  of  firm-fleshed  varieties, 
and  still  reach  the  market  in  good  condition.  It  has  been  found  that 
berries  cooled  down  before  shipping  will  carry  in  better  condition  than 
they  do  when  shipped  in  a  warm  condition. 

Another  phase  of  cold  storage  of  small  fruits  that  is  assuming  con- 
siderable importance  is  the  freezing  of  the  fruit  for  use  by  confec- 
tioners, bakers,  and  restaurateurs,  the  fiiiit  being  held  in  a  frozen 
condition  for  use  in  ice  cream,  pastries,  etc. 

In  view  of  the  difficulties  involved  in  storing  and  the  long  season 
during  which  fresh-picked  supplies  can  be  obtained  from  various  sec- 
tions of  the  country,  the  use  of  cold  storage  for  small  fruits  will  con- 
tinue to  be  restricted  mainly  to  the  preservation  of  the  fruit  for  a 
brief  period  when  otherwise  it  would  be  lost.  But  in  this  field  alone 
cold  storage  serves  a  very  important  mission,  for  in  many  of  the  large 
cities  of  the  country  great  quantities  of  berries  are  annually  stored 
for  brief  periods  for  one  or  more  of  the  reasons  already  stated.  In 
New  York,  for  example,  thousands  of  crates  of  berries  are  some- 
times stored  in  a  single  da}'  in  the  cold-storage  houses  within  or  near 
the  produce  district. 

Thei*e  is  very  little  information  published  relative  to  the  cold  storage 
of  small  fruits,  and  such  as  is  available  is  based  primarily  upon  obser- 
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vation  of  the  conditions  surrounding  the  fruit  in  the  cold-storage  house. 
Little  consideration  appears  to  have  been  given  the  conditions  sur- 
rounding the  growing  and  handling  of  the  fruit,  though  these  condi- 
tions very  largely  determine  the  behavior  of  all  kinds  of  fruits  in  cold 
storage.  The  only  record  of  a  systematic  test  of  the  keeping  of  small 
fruits  in  cold  storage  which  has  come  under  our  observation  is  a  report 
of  a  series  of  experiments  performed  in  England  in  1898.  The  results 
of  this  test  are  given  in  the  Journal  of  the  Board  of  Agriculture  of 
Great  Britain  for  June,  1899  (p.  85),  under  the  title  "Cold  Storage  of 
Fruit."    Extracts  from  this  article  are  here  given: 

The  board  of  agriculture  have  received  from  the  Kent  County  council  a  report  by 
Mr.  W.  P.  Wright,  F.  R.  H.  S.,  superintendent  of  horticulture  under  the  technical 
education  committee,  upon  the  results  of  experiments  on  the  cold  storage  of  fruit. 
Three  cold  chambers  were  used,  each  fitted  with  two  brine  walls  or  flat  tanks  placed 
in  close  proximity  to  the  insulated  sides  of  the  chamber;  through  these  tanks  brine 
cooled  by  a  carbonic  anhydride  refrigerating  machine  was  circulated  at  any  desired 
temperature.  Each  chamber  was  fitted  with  tiers  of  galvanized  wire  shelves  around 
the  sides,  and  the  fruit  was  placed  on  these  under  three  different  conditions:  (1) 
Exposed  on  the  shelves,  (2)  enveloped  in  greai^e-proof  paper,  (3)  surrounded  or 
covered  by  cotton- wool.  It  was  found  that  strawberries  could  be  kept  for  at  least 
three  weeks  in  a  temperature  of  30°,  but  it  was  necessary  to  surround  the  fruit  with 
cotton-wool,  or,  in  the  case  of  fniit  in  sieves,  to  place  a  pad  of  that  material  over  the 
top.  When  this  precaution  was  not  taken,  the  fruit,  though  sound,  became  dull  and 
lost  the  fresh,  inviting  appearance  which  is  so  ]m2X>rtant  when  it  is  offered  for  sale. 
Black  currants  kept  well  for  ten  days,  after  which  they  began  to  shrivel,  but  plumped 
and  freshened  on  exposure  to  the  air  so  as  to  be  marketable.  This  was  especially  the 
case  with  black  currants  that  had  been  stored  in  market  sieves  covered  with  a  wad 
of  cotton- wool.  After  a  fortnight's  storage,  the  temperature  was  raised  from  30°  to 
32°  F.,  and  this  seeme<l  to  give  the  best  results.  The  experiments  with  red  cur- 
rants were  an  unqualified  success,  the  fruit  remaining  perfectly  sound  for  six  weeks, 
and  maintaining  its  freshness  when  exposed  to  a  normal  temperature  for  sixteen 
hours.  Cherries  covere<i  with  wool  kept  for  a  month  at  a  temperature  of  30°,  and 
at  36°  were  not  only  sound,  sweet,  and  juicy,  but  fresh  and  clear.  After  the  fourth 
week  the  fruit  began  to  wrinkle. 

The  small  fruits  above  mentione<1,  and  particularly  strawberries,  must,  it  appears, 
be  placed  in  store  in  advance  of  dead  ripeness ;  when  fully  ripe  they  will  keep  for 
some  time,  but  lose  surface  freshness ;  the  fruit  must  be  sound,  and  not  pecked  or 
injured  in  any  way.    *    *    * 

In  concluding  his  report  Mr.  Wright  observes  that,  in  his  opinion,  j^eople  do  not 
quickly  weary  of  high-class  fruit,  and  a  longer  season  than  at  present  exists  could  be 
secured  for  many  kinds  if  the  best  quality  were  ensured;  but,  apart  from  this,  there 
are  periods  within  the  season  of  several  perishable  fruits — black  currants,  for 
instance — when  ability  to  hold  the  pickings  over,  if  only  for  a  few  days,  would  mean 
securing  an  enhanced  price. 

The  results  of  this  test  agi*ee  in  general  with  the  results  obtained 
through  the  cold-storage  experiments  of  the  United  States  Department 
of  Agriculture  as  to  length  of  time  small  fruits  may  be  kept  in  cold 
storage. 
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0T7TLINE  OF  EXPEBIMENT8  IN  8MAI<I<-FBX7IT  8T0BAOS. 

Since  September,  1901,  rnan}^  problems  relating  to  the  cold  storage 
of  fruits  have  received  attention  in  connection  with  the  field  investiga- 
tions in  pomology  of  the  Bureau  of  Plant  Industry.  For  three  years 
of  this  period  the  small  fruits  have  been  given  special  attention. 

In  these  experiments  the  factors  affecting  the  keeping  of  small  fruits 
in  cold  storage,  such  as  the  influence  of  soil  and  climatic  conditions, 
the  time  of  picking,  the  methods  of  handling,  the  types  of  packages, 
wrappers,  and  the  temperatures  in  the  storage  house  have  been  under 
investigation.  The  effect  of  cold  storage  on  the  flavor  and  aroma  of 
the  fruit  and  the  behavior  of  the  fruit  when  withdrawn  from  storage 
have  also  received  consideration. 

Subsequent  investigations  of  the  Bureau  of  Plant  Industry  will  bear 
upon  a  number  of  these  problems,  and  while  the  principles  laid  down 
in  this  publication  as  a  result  of  the  tests  are  believed  to  be  correct, 
they  may  be  modified  more  or  leas  by  the  additional  light  afforded  by 
subsequent  experiments.  This  report,  therefore,  should  be  regarded 
as  preliminar}'  rather  than  as  conclusive  and  final. 

The  principal  varieties  of  small  fruits  used  in  the  experiments  are  as 
follows:  Johnson  Early,  Tennessee,  and  Gandy  strawberries;  Early 
Harvest  and  Erie  blackberries;  Miller,  Kansas,  and  Doolittle  rasp- 
berries;  Lucretia  dewberries;  Howard  Bell  cranberries;  Versaillaise 
currants,  and  Houghton  gooseberries.  From  eight  to  twenty-four 
16-quart  crates  of  each  variety  were  generally  used  in  each  season's 
test.  These  fruits,  with  the  exception  of  the  cranberries,  which  were 
obtained  from  a  New  Jersey  grower,  were  furnished  by  a  number 
of  small-fruit  growers  in  Alexandria  and  Fairfax  counties,  Virginia. 
The  fruit  was  brought  to  Washington  by  wagon,  all  of  the  growers 
being  located  within  8  to  10  miles  of  the  storage  house,  and  was  stored 
from  four  to  eight  hours  after  picking  in  the  cold-storage  department 
of  the  Center  Market,  at  Washington,  D.  C. 

The  names  of  the  several  small-fruit  growers  from  whom  fruit  was 
procured,  and  the  principal  varieties  furnished  by  each,  areas  follows: 

Brown,  J.  K.,  Alexandria,  Va.,  Versaillaise  currants,  Houghton 
gooseberries,  and  Early  Harvest  blackberries. 

Durell,  E.  H.,  Bell  Plain,  N.  J.,  Howard  Bell  cranberries. 

Leonard,  David,  Westend,  Va.,  Gandy  and  Tennessee  strawberries, 
and  Kansas  raspberries. 

Sherwood,  D.  C,  Westend,  Va.,  Tennessee  strawberries,  Doolittle 
and  Miller  raspberries,  Lucretia  dewberries,  and  Erie  blackberries. 

Shreve,  R.  E.  T.,  Westend,  Va.,  Johnson  Early  strawberries. 

Sprankle,  W.  T.,  Falls  Church,  Va.,  Early  Harvest  blackberries. 
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Most  of  the  fruit  used  in  these  experiments,  except  the  cranberries 
and  one  series  of  Gandy  strawberries,  which  were  grown  upon  clay 
soil,  was  grown  upon  reddish,  gravelly  loam  soil  with  clay  subsoil,  at 
an  altitude  of  a  little  more  than  100  feet  above  sea  level. 

The  fruit,  with  the  exception  of  the  cranberries  (which  were  in 
barrels  and  boxes),  was  packed  in  the  open-slat  crates  commonly  used 
in  the  middle  and  southern  berry-growing  districts,  and  also  for  con- 
trast in  the  closer,  more  compact  Hallock  crate  used  in  the  berry 
sections  of  Michigan  and  other  western  States.  For  the  purpose  of 
testing  the  effect  of  a  close  package,  some  of  the  fruit  was  also  packed 
in  paraffined  paper  cartons  wrapped  with  a  calendered  paper  jacket. 
Two  of  these  packages  are  shown  in  Plate  II,  figure  1.  During  the 
season  of  1905  some  of  these  cartons  were  wrapped  in  heavy  paraffin 
paper,  the  whole  being  then  inclosed  in  the  paper  jacket.  The  effect 
of  wrapping  was  also  tested  both  by  wrapping  each  box  or  basket  sepa- 
rately in  thin,  impervious  japanin  paper  and  by  wrapping  the  entire 
crate  in  heavy  manila  paper. 

Upon  arrival  at  the  storage  house,  part  of  the  fruit  of  a  number  of 
the  pickings  was  delayed  a  few  hours  in  the  corridors  before  it  was 
placed  in  the  storage  room,  while  the  remainder  was  stored  at  once. 
The  fruit  was  stored  in  two  temperatures,  namely,  36^  and  32^^  F. 
Samples  of  each  lot  were  held  out  of  storage  to  compare  with  the 
cold-stored  fruit, 

THE  nrFLUENOE  OF  BOIIi  AND  OLIMATIC  CONDITIONS  ON  THE 

KEEPING  aTTAIiITT  OF  SMAI^L  FRUITS. 

These  experiments  indicate  that  the  character  of  the  soil  may  influ- 
ence the  keeping  quality  of  small  fruits  to  some  extent,  though  the 
data  along  this  line  are  only  suggestive.  Berries  grown  to  a  large 
size  upon  low,  moist,  clay  loam,  for  example,  usually  began  to  break 
down  more  quickly  than  the  same  variety  grown  to  a  somewhat  smaller 
size  upon  the  moderately  dry  gravelly  loam.  No  comprehensive 
test  of  the  influence  of  soil  types  on  the  keeping  of  the  fruit  has  been 
undertaken. 

The  keeping  quality  of  small  fruits  is  quickly  affected  by  changes  in 
climatic  conditions.  Berries  ripening  during  a  period  when  the  sup- 
ply of  moisture  is  favorable  for  the  development  of  sound,  healthy 
fruit,  keep  better  than  the  same  variety  stunted  by  drought  or  over- 
grown by  excessive  rainfall.  Strawberries  of  the  Tennessee  variety 
in  1903  kept  poorly  when  picked  during  a  drought  at  the  opening  of 
the  season,  but  following  two  days  of  rainy  weather,  which  supplied 
a  sufficient  amount  of  moisture,  the  fruit  kept  well  for  seven  to  ten 
days.  After  eight  days  of  rainy  weather,  however,  the  fruit  was 
overgrown  and  soft  when  stored,  and  after  five  days  in  storage  was 
worthless. 
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Some  varieties  are  much  more  easily  affected  by  excessive  rains  than 
others.  The  Tennessee  strawberry,  for  example,  will  be  softened  and 
rendered  almost  unmarketable  by  a  rainfall  which  would  not  seriously 
affect  the  Gandy  variety. 

THE  INFLUENCE  OF  THE  TQCE   OF  PICKINa  ON  THE  KESPINO 

aTTAIiITT  OF  SHALL  FBXJITS. 

Small  fruits  designed  for  cold  storage  should  be  picked  when  well 
matured  and  fully  colored,  but  while  still  in  firm  condition.  If 
harvested  in  an  immature  condition  the  flavor  is  poor  and  insipid,  as 
immature  fruit  does  not  develop  properly  after  picking.  This  being 
the  case,  small  fruits  for  cold  stoi*age  should  be  practically  as  well 
matured  when  picked  as  fruit  that  goes  directly  to,  market  for  imme- 
diate consumption. 

In  the  case  of  nearly  all  varieties  of  berries  used  in  the  experiments, 
three  pickings  were  made  for  storage,  the  first  early  in  the  seaf^on  of 
the  variety,  the  second  at  the  height  of  the  season,  and  the  tbiixi  as 
late  in  the  season  as  a  good  picking  could  be  secured.  No  difference 
in  the  keying  of  the  fruit  from  the  several  pickings  could  be  detected, 
providing  the  weather  and  other  conditions  were  uniform  throughout 
the  season  of  the  variety. 

STOBAGE  HOUSE  TEMPEEATUBES  FOB  8KALL  FBXJITS. 

In  these  investigations  considerable  quantities  of  small  fruits  have 
been  stored  in  duplicate  lots  in  temperatures  of  both  32°  and  36°  F. 
At  the  lower  temperature  the  fruit  has  kept  in  firm  condition  longer, 
was  somewhat  less  affected  by  mold,  and  held  up  equally  as  well  or 
better  after  withdrawal  from  the  warehouse  than  that  stored  in  a  tem- 
perature of  36°  F.  Unless  the  fruit  was  stored  for  a  period  of  four 
or  five  days  or  longer  these  differences  did  not  become  noticeable. 

The  impression  held  by  many  warehousemen  and  fruit  handlers  that 
low  temperatures  (32°  to  33°  F.)  are  injurious  to  berries  and  other  quick- 
ripening  fruits  has  not  been  borne  out  by  these  investigations.  Gandy 
strawberries  of  the  crop  of  1903  kept  twenty -one  days  in  a  tempera- 
ture of  32°  F.  and  retained  their  bright,  attractive  appearance  to  a 
remarkable  degree.  The  condition  of  the  fruit  after  twenty -one  days 
in  cold  storage  is  shown  in  Plate  I,  A.  Other  varieties  have  kept 
equally  well  for  a  somewhat  shorter  period.  No  discoloration  of  the 
flesh  of  any  of  the  varieties  has  occurred  as  a  result  of  the  lower 
storage  temperature. 

Small  fruits  are  stored  in  most  warehouses  at  temperatures  ranging 
from  35°  to  40°  F.  These  temperatures  give  satisfactory  results  if  the 
fruit  is  to  be  stored  not  longer  than  two  to  three  days.  If,  however, 
the  fruit  is  stored  for  a  longer  period  of  time  a  temperature  of  about 
32°  F.  will  preserve  it  in  better  condition. 
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THE  FREEZING  OF  SKAIiL  FKTJITS  IN  COLD  STOBAGE. 

In  some  of  the  large  cities  the  practice  of  freezing  small  fruits  for 
the  purpose  of  holding  them  indefinitely  in  a  frozen  condition  to  be 
used  in  making  ice  cream  and  pastries  has  recently  come  into  use  to  a 
limited  extent  among  confectionei*s,  bakers,  and  restaurateurs.  Much 
of  the  fruit  used  for  this  purpose  is  bought  when  the  market  price 
is  low,  such  as  on  Saturday  evenings  or  when  the  market  is  glutted. 
It  is  hurried  into  cold  storage  and  is  frozen  at  a  tempei'ature  rang- 
ing from  about  5^  to  12°  F,  This  fruit  is  used  during  the  normal 
small-fruit  season,  if  necessary,  or  may  be  held  to  prolong  the  season 
for  several  weeks,  or  even  months  in  the  case  of  some  of  the  small 
fruits.  By  freezing  the  fruit  a  large  amount  may  be  kept  on  hand, 
thereby  avoiding  the  danger  of  a  temporary  shortage  in  the  supply. 
Some  restaurateurs  who  formerly  made  a  practice  of  packing  berries 
in  dry  granulated  sugar  and  of  holding  them  at  a  temperature  of  31^  to 
32°  F.  have  now  given  up  this  practice  and  have  adopted  the  freezing 
method. 

If  the  fruit  is  intended  for  long  preservation  it  is  usually  placed  in 
loosely  covered  tin  cans  to  prevent  evapomtion,  but  if  it  is  to  be  kept 
a  short  time  it  is  frequently  stored  in  the  ordinary  crates  in  which  it 
is  conveyed  to  market.  In  the  tests  of  the  Bureau  of  Plant  Industry 
of  1904-5  Gandy  strawberries  were  frozen  and  held  at  a  temperature 
of  10°  to  14°  F.  for  ten  months  in  the  tight  paper- wrapped  cartons 
of  paraflSned  cardboard  already  mentioned,  with  very  little  change  in 
color  and  practically  no  shrinkage.  The  condition  of  berries  that  had 
been  in  storage  over  seven  months  in  a  temperature  of  10°  F.  is 
shown  in  Plate  I,  B,  Berries  frozen  in  open  crates  at  the  same  time 
evaporated  and  shrunk  away  fully  one-half  within  a  few  months. 

In  June,  1905,  strawberries  of  the  Gandy  and  Tennessee  varieties 
and  Miller  and  Kansas  raspberries  were  frozen  and  stored  in  different 
styles  of  packages  in  a  temperature  of  12°  F.  in  a  general  freezing 
room  containing  meats,  pouVtry,  game,  etc.  The  packages  used  were 
(1)  the  paper-wrapped  paraffined  cardboard  carton  shown  in  Plate  II, 
figure  1;  (2)  the  same  carton  with  an  additional  heavy  paraffined  paper 
wrap  over  the  cardboard,  which  with  the  outside  paper  jacket  con- 
stituted a  triple-thick  carton;  and  (3)  the  common  open  slat  berry 
crate  used  in  this  section.  This  fruit  was  still  normal  in  appearance  on 
January  12,  1906,  except  for  a  slight  fading  in  the  color  of  the  straw- 
berries and  a  slight  shrinkage  of  both  strawberries  and  raspberries  in 
the  open  crates.  The  fruit  in  the  closed  packages  was  plump  and 
attractive  in  appearance.  The  flavor  of  the  fruit  of  both  strawberries 
and  raspberries  in  the  open  -crates  was  not  good.  Apparently  the 
fruit  had  absorbed  odors  from  other  articles  in  the  storage  room. 

108 


14  THE    COLD   STORAGE    OF   SMALL    FRUITS. 

The  flavor  of  the  fruit  in  the  triple  box  was  a  little  better,  but  it  had 
evidently  been  tainted  through  the  effect  of  the  carbon-dioxid  gas 
exhaled  by  the  fruit  before  it  was  solidified  in  freezing.  The  flavor 
of  the  fruit  in  the  double-wrapped  carton,  however,  which  was  not  so 
impervious  to  the  air,  was  not  contaminated,  and  it  retained  much  of 
the  sprightliness  and  flavor  of  the  fresh  fruit.  This  test  seems  to 
indicate  that  for  frozen  fruit,  as  in  the  case  of  fruit  stored  at  a  tem- 
perature above  the  freezing  point,  the  best  resuks  can  be  obtained  )>y 
the  use  of  a  close  package,  provided  the  package  is  not  so  tight  a8  to 
prevent  the  escape  of  the  gases  given  off  by  the  fruit  after  it  is  packed 
and  before  it  is  frozen. 

Frozen  strawberries  for  ice  cream  have  been  in  use  in  a  limited  wav 
by  confectioners  for  some  time,  while  frozen  blackcap  raspberries, 
currants,  blackberries,  huckleberries,  and  other  small  fruits  are  now 
being  used  su(*cessfully  for  pies  and  other  pastries  by  a  few  restaura- 
teurs and  bakers.  A  large  pie  bakery  in  a  central  western  city  is 
successfully  using  frozen  blackcaps,  gooseberries,  blackberries,  cur- 
rants, and  huckleberries  in  large  quantities.  When  made  into  pies 
the  flavor  of  the  frozen  fruit  is  said  to  be  practically  equal  to  that  of 
fresih  fruit.  Considerable  quantities  of  cherries  and  damson  plums 
are  also  frozen  by  this  company  for  use  in  pies.  Usuallj'^  these  latter 
fruits  are  put  into  the  pies  whole  without  seeding.  Sometimes  they 
are  dipped  in  cold  water  to  take  out  the  frost  and  then  are  pitt^nl. 
Frozen  cherries  and  pVums  shrivel  somewhat  in  baking,  and  are  there- 
fore not  used  so  successfully  as  some  of  the  berries.  Frozen  straw- 
berries have  not  been  used  for  pies  to  any  extent,  as  they  are  likely 
to  soften  unduly  in  baking.  Frozen  huckleberries  and  currants  can 
be  easily  and  successfully  held  for  many  months.  In  1905  the  firm 
referred  to  above  froze  14:  carloads  of  huckleberries,  using  the  fruit 
in  pies  for  months  after  the  fresh  fruit  had  disappeared  from  the 
markets. 

THE  INFLT7ENCE  OF  THE  TYPE  OF  PACKAGE  ON  THE  KEEPING 

aTTAXITT  OF  SMAI^L  FRUITS. 

■ 

In  these  experiments,  the  Halloc»k  crate  commonly  used  in  the  berry 
districts  of  Michigan  and  other  Central  Western  States  was  tested 
in  comparison  with  the  open  slat  crate,  with  flaring  baskets^  used 
throughout  the  berr}'  sections  of  the  Middle  and  Southern  States. 
Baskets  used  in  the  open-slat  crates  are  shown  in  Plate  III,  figures  1 
and  3.  The  Hallock  crate  holds  10  square  quart  boxes,  made  of  veneer 
with  raised  bottoms,  and  is  a  somewhat  tighter  package  than  the  slat 
crate.  A  Hallock  crate  is  shown  in  Plate  II,  figure  3.  The  Hailock 
box  J  shown  in  Plate  U,  figure  2,  is  also  much  tighter  than  the  berry 
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basket  used  in  the  eastern  crate.  These  two  crates  are  the  standard 
berry  packages  for  the  eastern  United  States.  A  series  of  tests  devel- 
oped the  fact  that  not  enough  difference  in  the  tightness  of  the  two 
packages  exists  to  materially  affect  the  keeping  of  the  fruit  in  cold 
storage.  Practically  the  same  amount  of  mold  developed  in  the  fruit 
in  one  package  as  in  the  other,  and  neither  seemed  superior  to  the 
other  in  affecting  the  length  of  time  the  fruit  kept. 

With  a  view  to  testing  the  effect  of  a  close  package  upon  the  keepr 
ing  of  berries  in  cold  storage,  a  considerable  quantity  of  fruit  was 
stored  in  the  cartons  before  mentioned.  The  carton  used  holds  a  little 
less  than  a  quart,  and  is  manufactured  and  used  by  a  confectionery 
firm  for  the  purpose  of  preserving  pop  corn  and  other  confections  in  a 
dry,  crisp  condition.  The  package  is  a  very  close  one,  well  designed 
for  protecting  the  contents  from  contact  with  the  air.  Fruit  packed 
in  these  boxes  in  a  dry,  firm  condition  kept  well,  being  much  less 
affected  by  mold  and  less  tainted  by  storage-house  odors  than  the  fruit 
stored  in  open  packages.  Fruit  that  was  damp  with  rain  or  dew  when 
packed,  however,  fermented  and  turned  brown  in  three  or  four  days. 
A  still  tighter  package,  made  by  wrapping  and  sealing  the  paraffined 
cardboard  carton  in  a  heav}'^  paraffined  paper  wrap  before  inclosing 
it  in  the  outside  paper  jacket,  was  tested  during  the  season  of  1905. 
This  package  proved  too  tight;  the  fruit  softened  and  had  the  chaiuc- 
teristic  bad  flavor  of  fruit  confined  and  smothered  in  an  atmosphere 
of  carbon  dioxid. 

COMPOSITION  OF  THE  ALR  IN  DIFFERENT  TYPES  OF  PACKAGES. 

In  order  to  test  the  comparative  tightness  of  the  several  packages 
and  to  determine  the  effect  of  a  close  package  on  the  air  surrounding 
the  fruit,  a  series  of  chemical  tests  of  the  air  in  the  packages  was 
made  in  cooperation  with  Mr.  H.  C.  Gore,  assistant  chemist,  in  the 
Bureau  of  Chemistry.  Packages  of  fruit  were  prepared  in  the  berry 
field  and  were  placed  in  cold  storage  at  36^  F.  two  to  four  hours  later. 
The  packages  used  were  the  double-wrapped  and  the  triple-wrapped 
cartons  previously  described  and  glass  bottles  with  rubber  stoppers. 
Within  four  to  ten  days  after  the  fruit  was  stored  Mr.  Gore  analyzed 
samples  of  the  gases  taken  from  the  several  st3Mes  of  packages. 

The  method  of  taking  the  samples  of  gas  was  as  follows:  A  round 
hole  was  punched  in  one  end  of  the  box  and  a  glass  tube  was  immedi- 
ately inserted  nearly  the  whole  length  of  the  box.  This  glass  tube 
was  connected  with  a  rubber  tube  attached  to  a  6-ounce  bottle.  The 
bottle,  rubber  tube,  and  glass  tube  had  been  previously  filled  with  water. 
By  gentle  suction  a  sample  of  air  60  to  80  cubic  centimeters  in  volume 
was  drawn  from  the  package  and  was  immediately  analyzed.  In  taking 
samples  from  the  bottles  the  glass  tube  of  water  was  inserted  through 
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an  opening  made  by  removing  a  glass  plug  from  the  stopper  of  the 
bottle.  By  these  methods  of  taking  the  gas  samples  some  admixture 
with  the  outside  air  is  possible,  but  it  was  evident!}'  not  sufficient  to 
vitiate  the  results  in  a  comparative  study  of  this  kind.  Table  I  shows 
the  result  of  these  analvses. 

Table  I. — Analyses  of  gtis  in  strawberry  packages. 


Variety. 


Gandy. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
l>o. 
Do. 


Date  of 
picking. 


1905. 
June  5 
....do.. 
June  9 
...do.. 
...do.. 
...do.. 
June  16 
....do.. 
...do.. 
...do.. 


Date 
of  analy- 
sis. 


1905. 
June  15 

do... 

do... 

do... 

do... 

do . , . 

June  19 
....do .. . 

do... 

do... 


Volume  of 

sample 
analyzed. 


Character  of  wrapper. 


Cubic 
centimeters. 
62. 2 
86.0 
78.7 

100.0 
78.2 

100.0 

100.0 
86.4 

100.0 
63.4 


Double  wrapper 

do 

do 

do 

Triple  wrapper 

do 

Tij?htly  closed  bottles. 

do 

dn 

do 


Carbon     i 
dioxid     ' 
found. 

OxTfren 

found. 

/Vr  cent  by 

/^  r  cTHt  by 

rvturne. 

roiume. 

2.09 

17.5 

l.«6 

IS.  6 

1.49 

2D  U 

1.40 

18.  !4 

9.8 

11.  > 

7.16 

rs.6 

37.2 

0 

86.3 

0-2 

37.6 

0 

34.3 

0 

Average  for  tightly  closed  bottles 


36.4 


It  will  be  seen  from  the  above  table  that  the  samples  taken  from 
the  ordinary  double- wrapped  cartons  show  a  low  percentage  of  carbon 
dioxid  and  a  high  percentage  of  oxygen.  This  indicates  that  the 
double-wrapped  package  is  not  very  tight,  comparatively  speaking, 
as  the  amount  of  carbon  dioxid  retained  increases  with  the  tightness 
of  the  package.  The  samples  taken  from  the  triple-wrapped  carton 
show  much  more  carbon  dioxid  and  much  less  oxygen,  indicating 
that  the  triple-wrapped  package  is  much  tighter  than  the  double- 
wrapped  package.  The  samples  taken  from  the  tightly  stoppered 
glass  bottles  show  a  still  larger  percentage  of  carbon  dioxid  and  an 
almost  entire  lack  of  oxygen,  indicating  a  high  degree  of  tightnes^s. 
In  these  receptacles  practically  all  of  the  oxygen  in  the  confined  air 
was  replaced  by  carbon  dioxid,  and  about  15  per  cent  in  addition 
was  produced  by  the  fruit. 

The  flavor  of  the  fruit  in  the  double-wrapped  boxes  was  very  good 
at  the  time  the  gas  samples  were  taken,  and  the  berries  were  still  firm 
and  sound.  In  the  triple -wrapped  box  the  fruit  had  softened  consid- 
erably and  had  a  bad  flavor.  The  fruit  in  the  glass  bottles  was  softer 
than  that  in  the  triple-wrapped  boxes  and  the  flavor  was  ver}'  ImuL 
The  poor  flavor,  together  with  the  softening  of  the  texture,  was 
undoubtedly  due  to  the  smothering  of  the  fruit  by  the  large  amount 
of  carbon-dioxid  gas. 

A  fruit  as  taken  from  the  tree  or  plant  is  a  living,  breathing  organ- 
ism. It  takes  in  oxygen  and  gives  off  carbon  dioxid.  It  can  not  be 
held  in  a  tight  package  in  an  atmosphere  of  carbon  dioxid  exhaled  by 
the  fruit  itself  without  killing  it  or  injuring  it  severely.    This  is  appar- 
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ently  what  occurred  in  the  triple-wrapped  cartons  and  in  the  glass 
bottles.  However,  in  the  practical  application  of  a  close  package  to 
fruit  storage,  smothering  would  not  be  likely  to  occur,  as  a  package 
tighter  than  the  double-wrapped  box  would  rarely,  if  ever,  be  used. 
Fruit  appears  to  be  damaged  little,  if  any,  in  keeping  quality  or  in 
flavor  by  the  presence  of  a  small  amount  of  carbon  dioxid  in  the  air  of 
the  storage  room,  and  only  in  the  presence  of  a  large  amount  of  this 
gas  does  real  injury  occur.  Commercial  packages  which  are  generally 
used  in  storing  fruit  are  not  sufficiently  tight  to  retain  a  considerable 
amount  of  carbon  dioxid.  There  might  be  some  injury  in  a  moderately 
close  package  if  the  fruit  was  not  stored  quickly  after  it  was  picked 
and  packed.  The  life  processes  of  the  fruit  are  much  accelerated  at 
this  time,  particularly  in  warm  weather,  and  under  these  conditions 
enough  carbon  dioxid  might  be  given  off  and  retained  by  the  package 
to  injure  the  qualit}'^  of  the  fruit  before  it  was  stored.  In  cold  storage, 
however,  the  life  processes  are  retarded  quickly  by  the  low  tempera- 
ture, respiration  progresses  much  more  slowly,  less  carbon  dioxid  is 
given  off,  and  therefore  there  is  less  danger  of  injury  from  this  source. 

THJEB  IN7LT7EHCE  OF  THE  WBAPPEB  ON  THE   KEEPING  aXTAIJTY 

OF  SMALL  FBT7ITS. 

At  the  present  time  no  tight  berry  package  is  manufactured.  A  few 
northern  growers  are  using  paper  wrappers  on  berry  boxes,  which  is  a 
step  in  the  direction  of  a  close  package.  In  the  tests  of  the  Bureau  of 
Plant  Industry  impervious  japanin  paper  was  used  upon  a  considerable 
quantity'  of  fruit  stored,  each  box  being  wrapped  separately.  Berry 
boxes  wrapped  in  japanin  paper  are  shown  in  Plate  II,  figures  2  and  3. 
The  wrapper  aided  materially  in  retaining  the  bright  color  and  attract- 
ive appearance  of  the  fruit  and  prevented  the  absorption  of  storage- 
house  odors  to  a  marked  degree.  It  also  retarded  to  some  extent  the 
appearance  of  mold.  In  preventing  the  tainting  from  storage-house 
odors  alone,  the  moderately  tight  package  or  the  use  of  the  wrapper 
has  proved  of  great  value. 

During  the  season  of  1905  a  test  of  wrapping  crates  of  strawberries 
of  the  Gandy  and  Tennessee  varieties  in  heavy  manila  paper  was 
made,  the  entire  crate  being  covered  with  paper  instead  of  wrapping 
the  individual  baskets.  While  this  treatment  did  not  result  in  mate- 
rially diminishing  the  amount  of  mold  which  developed  on  the  fruit,  it 
did  prove  efficient  in  preventing  the  tainting  of  the  fruit  from  storage- 
house  odors.  Berries  in  adjoining  unwrapped  packages  became  so 
contaminated  with  odors  from  other  products  in  the  stoi-age  room  that 
the  fruit  was  quite  unpalatable  in  a  few  days,  while  the  berries  in  the 
wrapped  crates  remained  entirely  free  from  such  contamination. 
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Aside  from  the  protection  afforded  berries  by  its  use,  the  wrapper 
also  adds  to  the  attractiveness  of  a  berry  box.  The  idea  of  rendering 
the  package  more  attractive  has  probably  been  the  dominating  one 
with  the  berry  growers  who  have  made  use  of  the  wrapper,  but,  as 
previously  shown,  its  usefulness  does  not  end  with  its  esthetic  value. 

In  commercial  cold  storage,  single  rooms  in  storage  houses  are  fre- 
quently used  for  a  wide  range  of  commodities  during  the  summer 
months.  It  is  not  uncommon  to  find  vegetables  of  various  kinds  and 
even  citrus  fruits  stored  in  the  same  room  with  berries.  In  a  poorly 
ventilated  room,  the  odors  arising  from  these  products  are  quickly 
absorbed  b}'  the  berries,  rendering  the  flavor  of  the  fruit  objectionable. 
The  fruit  lacks  wholesomeness,  and  is  therefore  objectionable  to  the 
consumer,  though  it  may  be  bright  in  color  and  of  sound  physiological 
condition." 

THE  INFIiXTENGE  OF  OXYGEN  GAS  ON  THE  KBEPtNG  aUAUTT 

OF  SMAUEi  FRUITS. 

As  the  keeping  quality  of  the  small  fruits  was  injured  when  they 
were  stored  in  an  atmosphere  containing  an  excess  of  carbon  dioxid, 
some  tests  wore  made  by  Mr.  Gore  to  determine  the  influence  of  stor- 
ing strawberries  and  raspberries  in  an  atmosphere  containing  an  excess 
of  oxygen. 

The  strawberries  used  for  the  test  were  of  the  Gandy  variety.  A 
few  berries  were  soft  when  stored,  but  most  of  the  fruit  was  firm  and 
dr3\  Several  boxes  were  exposed  to  the  usual  conditions  of  the  open 
package,  and  several  were  kept  in  a  large  glass  bell  jar,  which  closely 
fitted  a  ground  glass  plate.  The  air  in  this  jar  was  then  displaced 
with  oxygen  of  90  to  95  per  cent  purity,  and  was  renewed  at  intervals 

<t  The  factors  that  influence  the  wholesomeness  of  a  fruit  in  cold  storage  are  com- 
plex in  nature.  It  is  generally  supposed  that  good  quality  is  determined  principally 
by  the  length  of  time  the  fruit  has  been  stored.  The  question,  however,  ift  more  com- 
plicated than  this.  The  physical  condition  and  flavor  of  the  fruit  at  any  period  ia  its 
storage  life  may  be  influenced  by  the  weather  conditions  surrounding  it  before  it  is 
stored  or  by  a  delay  in  storing  the  fruit,  both  of  which  may  cause  it  to  expend  a 
large  part  of  its  life  before  it  is  stored;  they  may  be  modified  by  the  relation  the 
package  or  wrapper  bears  to  the  proper  ventilation  of  the  fruit  or  to  the  exclusion  of 
the  impure  air  of  the  storage  house;  they  may  be  modified  by  the  rapidity  of  cool- 
ing the  produce  after  it  is  i)laced  in  the  warehouse,  by  the  relation  of  the  storage- 
house  temperature  to  the  life  processes  of  the  fruit,  by  the  ventilation  of  the  ware- 
house, and  finally  by  the  effect  of  the  length  of  time  the  fruit  is  in  storage  on  aU  of 
these  factors.  Until  recently  little  attention  has  been  paid  to  the  factors  that  affect 
the  wholesomeness  of  cold-storage  fruits,  except  the  length  of  time  a  product  is 
stored  and  the  temperature  in  which  it  is  stored  in  the  warehouse.  The  work  of 
the  Bureau  of  Plant  Indufitry  along  fruit-storage  lines  has  emphasized  the  fact  that 
the  question  is  much  broader  than  is  generally  believed  and  that  it  needs  carefcd 
experimental  consideration  from  several  standpoints. — 6.  H.  P. 
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of  two  to  four  days  throughout  the  experiment.  After  an  interval  of 
sixteen  days  the  jars  were  opened  and  the  fruit  compared  with  that 
stored  in  the  exposed  boxes. 

The  fruit  held  in  oxygen  had  a  good  color  and  flavor,  but  had 
softened  so  as  to  be  entirely  unmarketable.  It  was  free  from  black  * 
mold.  The  fruit  held  in  open  boxes  had  a  good  color,  but  a  bad  flavor, 
and  it  was  badly  molded.  It  was  unmarketable.  The  difl'erencc 
between  the  two  lots  was  about  that  which  occurs  when  the  fruit  is 
stored  for  the  same  length  of  time  in  open  and  closed  packages.  No 
eflfect  due  primarily  to  the  oxygen  gas  was  apparent. 

For  the  raspberry  test,  Kansas  blackcaps  were  used.  The  fruit  was 
in  first-class  condition,  dry  and  firm,  when  stored.  Several  boxes 
were  left  imder  the  usual  storage  conditions,  several  were  kept  in  a 
bell  jar  in^confined  air,  and  several  were  kept  in  a  bell  jar  in  oxygen, 
the  gas  being  frequently  renewed.  After  an  interval  of  thirty-nine 
days  the  fruit  was  examined.  The  berries  in  the  open  boxes  had  sunk 
down  so  that  they  filled  the  boxes  not  more  than  half  full.  They  had 
molded  badly.  The  fruit  confined  in  air  in  the  bell  jar  was  in  good  physi- 
cal condition.  The  berries  were  dry  and  free  from  mold.  The  flavor, 
however,  was  insipid.  The  fruit  kept  in  oxygen  was  also  in  good 
physical  condition.  The  berries  were  dry  and  free  from  mold,  but  the 
flavor  was  quite  insipid.  No  eflfect  attributable  to  the  presence  of 
oxygen  was  brought  out.  As  in  the  case  of  the  strawberries,  the  bet- 
ter condition  of  the  inclosed  fruit  over  that  of  the  exposed  fruit  was 
due  apparently  to  the  influence  of  the  close  receptacle. 

THE  IN7LUENGE  ON  THE  KEEPING  aXTALITT  OF  CABEFUL  HAND- 
LING AND  OF  STORING  SMALL  FKT7ITS  SOON  AFTEK  PICKING. 

The  most  serious  troubles  with  small  fruits  in  cold  storage  are  the 
quick  loss  in  flavor  when  they  are  stored  in  impure  air,  the  softening 
of  the  fruit  from  overripeness,  and  the  molding  or  decay,  especially 
of  raspberries,  strawberries,  blackberries,  dewberries,  and  currants. 
The  mold  usually  appears  a  few  days  after  the  fruit  is  stored.  It  is  a 
fungus  called  Botryiis  vulgari'^^  commonl}'  known  as  black  mold. 
Molded  berries  are  shown  in  Plate  I,  7>,  and  in  Plate  III.  It  is 
especially  serious  in  small  fruits  that  have  been  handled  roughly 
and  that  are  not  stored  soon  after  picking.  A  berry  picked  in  a  dry, 
sound,  firm  condition  is  not  often  attacked  by  the  black  mold. 
Overripe  berries  and  berries  with  the  surface  bruised  nearly  alwa3's 
mold.  The  mold  gains  entrance  through  the  bruised  or  weakened 
parts  of  the  fruit,  creeping  over  the  berries  in  the  form  of  a  cotton-like 
covering  or  mycelium.  It  grows  luxuriantly  in  warm  temperatures 
and  slowly  in  the  coldest  tem{>eratures  in  which  the  fruit  can  be  stored 
safely  without  freezing.     It  is  most  troublesome  on  raspberries. 
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The  most  successful  method  of  preventing  this  trouble  is  to  store 
only  sound,  firm  berries.  To  prevent  the  trouble  is  primarily  a  prob- 
lem of  picking  and  handling.  It  is  necessary  that  the  pickers  do  not 
injure  the  berries,  and  that  they  be  handled  through  every  operation 
from  the  crating  to  the  market  with  enough  care  to  prevent  the  bruis- 
ing of  the  delicate  fruit.  A  large  proportion  of  the  commercial  losses 
in  the  shipping  and  handling  of  small  fruits  is  the  direct  result  of  the 
rough  handling  which  makes  them  susceptible  to  mold  or  decaj^. 

In  addition  to  the  loss  from  mold,  the  bruised  portions  of  small 
fruits  quickly  discolor  in  the  storage  house,  as  shown  in  the  frontis- 
piece, Plate  I,  Cand  I), 

Quick  storage  or  cooling  after  picking  is  an  equally  important 
requirement  in  small-fruit  storage.  The  life  processes  need  to  be 
checked  at  the  earliest  possible  moment  to  prevent  overripeness  and 
to  conserve  the  flavor  of  the  fruit  by  preventing  the  giving  off  and 
accumulation  of  carbon  dioxid  and  the  absorption  of  odors  from  the 
surrounding  air.  The  fruit  needs  to  be  cooled  quickly,  also,  to  retard 
the  growth  of  the  molds  already  mentioned.  If  the  fruit  stands  in 
the  field  or  in  a  packing  house  or  at  a  railroad  station  for  some  time 
before  loading,  if  it  is  hot  when  loaded  and  is  shipped  by  express  or 
by  freight  without  ice,  if  it  is  not  cooled  down  quickly  in  the  car  when 
shipped  in  refrigeration,  or  if  the  fruit  is  held  in  the  market  for  soqie 
time  after  arrival  it  is  Impossible  to  place  it  in  cold  storage  without 
the  subsequent  development  of  bad  flavor,  overripeness,  and  moldy 
or  decayed  fruit. 

THE  I^ENGTH  OF  TIME  SMALL  FRUITS  KEEP  IN  COLD  STOAAOS. 

The  length  of  time  small  fruits  keep  in  cold  storage  depends  upon 
the  variety,  the  conditions  under  which  the  fruits  are  grown,  and  the 
methods  of  handling  them  in  picking,  packing,  shipping,  etc.  In  the 
Department  tests,  with  fruit  handled  under  good  commercial  conditions, 
strawberries  kept  from  one  to  two  weeks  in  good  condition  so  far  as 
appearances  were  concerned,  but  the  flavor  usually  began  to  deteriorate 
after  three  or  four  days.  Some  of  the  firm-fleshed  varieties,  like 
Gandy,  kept  even  longer  than  two  weeks  when  picked  dry  and  care- 
fully handled,  while  tender  varieties,  like  Tennessee,  went  down  much 
more  quickly.  Red  raspberries  usually  began  to  mold  after  two  or 
three  days  in  storage.  Black  raspberries  kept  in  sound  condition  for 
a  somewhat  longer  period.  Most  varieties  of  blackberries  kept  a  week, 
while  some  of  the  firmer  fleshed  sorts  kept  several  days  longer.  Dew- 
berries behaved  similar  to  blackberries.  Currants  kept  well  for  two 
weeks  with  slight  loss  of  flavor.  Gooseberries  retained  their  normal 
ai)pearanco  and  flavor  for  two  to  three  weeks,  after  which  the  fruit 
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turned  red  and  became  unsalable.  Ci'anberries  kept  throughout  the 
winter  and  were  withdrawn  the  last  of  April  in  good  commercial 
condition. 

These  statements  are  based  upon  tests  with  small  fruits  packed  in 
the  customary  way  as  for  market  and  stored  in  a  temperature  of  32"  F. 
Wrapped  fruit  and  fruit  stored  in  moderately  tight  packages  kept  for 
somewhat  longer  periods. 

THE   BEHAVIOK   OF   SMALL  FBUITS  WHEN  WITHDKAWN  FROM 

COLD  STORAGE. 

Small  fruits  do  not  hold  up  long  after  withdmwal  from  cold  storage 
on  account  of  their  highly  perishable  nature.  In  the  tests  of  the 
Bureau  of  Plant  Industry  strawberries,  raspberries,  and  blackberries 
which  had  been  stored  for  several  days  usually  begun  to  break  down 
within  six  to  sixteen  hours  after  removal  from  storage,  while  currants 
and  gooseberries  held  up  from  twelve  to  twenty-four  hours,  or  even 
longer. 

Small  fruits  need  to  be  placed  in  the  hands  of  the  consumer  as 
quickly  as  possible  after  removal  from  cold  storage.  If  disposed  of 
quickly  after  withdrawal,  small  fruits  which  have  not  been  stored  too 
long  or  sub}ected  to  unfavorable  conditions  in  handling  or  storing  will 
be  in  wholesome  condition  about  as  long  as  fruit  in  similar  condition 
of  ripeness  and  soundness  that  has  not  been  in  cold  storage. 

STTMMAKT. 

Cold  storage  has  not  exerted  so  important  an  influence  upon  the 
development  of  the  small- fruit  business  as  upon  the  growing  of  apples, 
pears,  and  other  tree  fruits.  Small  fruits  are  not  adapted  to  keeping 
for  any  length  of  time  in  cold  storage. 

Most  of  the  small  fruits  are  held  in  cold  storage  to  protect  them 
from  decay,  usually  not  more  than  two  or  three  days,  until  they  can 
be  placed  in  the  hands  of  the  consumer. 

Nevertheless  cold  stomge  is  a  factor  of  no  small  importjince  in  the 
handling  of  the  small-fruit  crop.  Shipments  of  small  fruits  reaching 
destination  too  late  for  the  early  morning  market  are  usually  placed 
m  cold  storage  until  the  following  morning.  Large  quantities  of 
small  fruits  are  stored  for  two  or  three  days  when  the  markets  are 
glutted  and  when  prospects  are  good  for  an  advance  in  prices.  Many 
canneries  are  equipped  with  cold  storage  plants  for  use  in  preserving 
berries  and  other  fruits  until  thev  can  be  utilized.  In  some  sections 
small  farm  storage  houses  are  used  in  connection  with  the  handling  of 
small  fruits.     Small  fruits  are  sometimes  stored  in  a  frozen  condition 
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for  weeks  and  even  months  for  use  by  confectioners,  bakers,  and 
restaurateurs. 

Berries  grown  to  a  large  size  upon  low,  moist  soil  usually  begin  to 
break  down  more  quickly  in  cold  storage  than  the  same  varieties 
grown  to  a  somewhat  smaller  size  upon  light,  dry  soil. 

Berries  ripening  during  a  period  when  the  supply  of  moisture  is 
favorable  for  a  sound,  healthy  development  of  fruit  keep  better  than 
the  same  varieties  stunted  by  drought  or  overgrown  on  account  of 
excessive  rainfall. 

Small  fruits  designed  for  cold  storage  should  be  picked  when  well 
matured  and  fully  colored  but  while  still  firm. 

There  is  no  apparent  difference  in  the  keeping  of  small  fruits  from 
early,  medium,  and  late  pickings. 

Small  fruits  must  be  handled  quickly  and  with  great  care  in  the 
field  and  on  the  way  to  the  storage  house  to  prevent  ripening,  the 
bruising  of  the  £ruit,  and  the  development  of  mold. 

If  the  fruit  is  to  be  stored  for  two  or  three  days,  a  temperature  of 
36°  to  -iO^  F.  will  ordinarily  give  satisfactory  results,  though  a  tem- 
perature of  32°  F.  is  to  be  preferred.  If  the  storage  period  extends 
over  a  week  or  more,  a  temperature  of  30°  to  32°  F.  will  be  found 
more  effective. 

When  frozen  for  long  keeping,  small  fruits  are  usimlly  subjected  to 
a  temperature  of  5'^  to  12°  F. 

Frozen  strawberries  to  be  used  in  ice  cream  have  been  in  use  in  a 
limited  way  by  confectioners  for  some  time,  while  frozen  raspberries, 
currants,  blackberries,  huckleberries,  and  other  small  fruits  are  now 
used  successfully  for  pies  and  other  pastries  by  a  few  restaurateurs 
and  bakers. 

Strawberries  and  raspberries  were  stored  in  close  paper  cartons 
lined  with  paraffined  cardboard.  Some  of  these  cartons  were  made 
extra  tight  by  the  use  of  a  paraffined  paper  wrap  placed  over  the  card 
board  liner  of  the  carton.  The  cartons  without  the  extra  wrap  pre- 
served the  fruit  in  good,  sound  condition,  freer  from  mold  and  tainted 
loss  by  storage-house  odors  than  fruit  stored  in  open  packages.  With 
the  extra  wrap  the  cartons  proved  too  tight;  the  fruit  softened  and 
had  the  characteristic  bad  flavor  of  fruit  confined  in  an  atmasphere  of 
carbon  dioxid. 

Wrapping  baskets  of  berries  in  thin  impervious  paper  aids  materialh' 
in  retaining  the  bright  color  and  attractive  appearance  of  the  fruit, 
prevents  the  absorption  of  storage-house  odors  to  a  marked  degi^ee, 
and  retards  to  some  extent  the  appearance  of  mold. 

Strawberries  were  kept  in  good  condition  in  cold  storage  from  one 
to  two  weeks;  red  raspberries,  two  to  three  days;  black  raspberries, 
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three  to  five  days;  blackberries  and  dewberries,  from  a  week  to  ten 
days,  and  currants,  two  to  three  weeks.     Cranberries  kept  all  winter. 

Strawberries,  raspberries,  and  blackberries  which  have  been  stored 
for  several  days  usually  begin  to  break  down  within  ten  to  twelve 
hours  after  removal  from  storage,  while  currants  and  gooseberries 
hold  up  from  twelve  to  twent}- -four  hours  longer. 

Upon  removal  from  cold  storage  small  fruits  should  be  platted  in  the 
hands  of  the  consumers  as  soon  as  possible. 
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DE8CBIPTION    OF    PLATES. 

Plate  I.  Frontispiece.  Gandy  strawberries.  A  shows  the  condition  of  the  fruit 
after  twenty-one  days  in  cold  storage  at  a  temperature  of  32°  F.  The  fmlt  was 
firm,  bright,  and  normal  in  appearance  on  withdrawal  from  the  storage  house, 
but  the  flavor  was  gone.  B  shows  the  condition  of  the  froit  after  more  tfajm 
seven  months  in  cold  storage  in  a  frozen  condition  at  a  temperature  of  12^  F.  C 
shows  the  discoloration  of  the  fruit  from  bruising.  D  shows  mold  growing  over 
a  liruised  sjwt. 

Plate  II.  Packages  and  wrappers  used  on  berries  in  cold  storage.  Fig.  1. — Gartons 
in  which  l)erries  were  frozen.  Fig.  2.  — Straw^berries  wrapped  with  japanin 
jmper  and  a  box  of  unwrapped  fruit.  Fig.  3. — Black  raspberries  in  a  Halloek 
crate,  unwrapped  and  wrapped  with  japanin  paper. 

Plate  III.  Black  mold  on  strawberries  and  black  raspberries  in  cold  storage. 
Figs.  1  and  2. — Black  raspberries  showing  mold  in  cold  storage.  Figs.  3  and  4. — 
Black  mold  on  strawberries  in  cold  storage.  The  white  mycelial  threads  holding 
the  l)errie6  together  and  spreading  over  them  are  shown. 
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Packages  and  Wrappers  Used  on  Berries  in  Cold  Storage. 


Black  Mold  on  Strawberries  and  Black  Raspberries  in  Colo  Storage. 
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